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POLIPOLE CABLE COUPLER 
This ts a moulded-on 


most 


coupler It is the 


successful means devised for over- 
rornin 


the probl. ms of conductor end 


breakages and its mechanical 


trouble life. 
of reliable contact 
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BRITISH 1 
NORFOLA 


Dy 


As the World's foremost 


manutacturers of electric cables 


and their ancillary « quipment 


BIC® have made many important 
contributions towards the 
technique of British Television 
Some of these 


are desc ribve d he re 


T/V CAMERA CABLE 

Close collaboration with equipment designer 
has enabled BICC to develop a symmetrically 
designed camera cable 


flexible 


which is small strong 


and Only “850° in diameter. ut 


contains 36 conductors 


separate and is th 


sole link necessary with the control panels 


R.F. CABLES 
BIC 


manufacture many 


of R.F. 


Cables covering all normaltelecommunication 


fy pe s 


and electrontc requirements 


uly Ves 


Thev are available with coloured sheaths for 


involt ing 


fre 


quencies to 1.000 and higher 


circuut tdentification and are extensively used 


in this form in B.B« Television Studios. 


In 


television, 


addition to the manufacture of cables for 


Trunk Coaxials to TV 
Downleads, BICC can supply all the power distribu- 
tion and low voltage cables necessary for the reliable 


ranging trom 


operation of Studios and Transmission Stations et: 


Information on all BICC 
is freely 


Products for Television 


available on request. 
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WHEN YOU THINK OF A \7\ 1 W728 


do you 


expect 
P © 


The answer is, of course, not to 
think of an emission tester when you 
can have so much more. Here is a 
precision measuring instrument that 
will not only give a quick good/bad 
verdict on any receiving valve, 
small transmitting valves, etc., but 
will also provide the electronic 
engineer and designer with accurate 
facts about any valve under 
working conditions. 


a 
12 Goop REASONS / 


Aloe 
CHARACTERISTIC 


for the success of 


wae its features make it invaluable for . It enables la Va, Ta Vg, la Vs, etc 
iled radio and television engineer, characteris\ics :o be plotted. 

y “on be used as a reliable good bad 

indicator by any unskilled operator of 


normal intelligence. . It detects grid current and indicates its 


direcuon and magnitude. 


It is more than an emission tester it 
enables the slope of a multi-clectrode valve 
to be checked at any point between 0 and 
— 100 V. on the control grid. 


It measures inter-electrode insulation in 
rotation with valves cold or hot, also 
cathode heater insulation with the valve 
hot, and indicates any breakdown below 
10 megohms 


. A special form of polarised relay is 
incorporated to give protection against 
inadvertent overloads or valve failure Rectifiers and Signal Diodes can be 
subjected to maximum operating load. 


, With the exception of a small diode, there 
are no internal electronic components t 
deteriorate or ese yg anon pyle ¥ It subjects the valve under test to working 
misleading readings. Thus no expensive voltages 
periodical replacements are required 


It will carry out tests on small thyratrons 

The comprehensive Data Book supplied tuning indicators, etc 

free with the instrument facilitates the 

rapid checking of over 3,000 different 

types of valve. The instrument can be It is fitted with bases for all 

used, however, with complete accuracy by valves im current use and 
employing any other data availabic, thus adaptors will be available to keep 
bringing obsolete and experimental! valves the instrument fully up to date 

within its scope. as new bases come into use 


Write for fully descriptive pomphiet, or for of all “ Avo” Instruments. 


THE AUTOMATIC COIL WINDER & sepermecat 5 UIPMENT CO. LTD. 
WINDER HOUSE + DOUGLAS STREET * tONDON S.W.! (A te ViCtoria 3404-9 
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GOODSELL| 


HIGH FIDELITY 
SOUND EQUIPMENT 


Type MAIS Amplifier £19 10 0 


UTC Wide Range Tone 
Control 48 iS 0 


FUTC as above with 
sharp cut off filter £12 12 0 


Type MAIS Amplifier is the latest addition to our range and our wide experience of quality reproduction has been used to 


produce this highly developed unit The output transformer is of special design having all the characteristics which are necessary 
in amplifiers | aving high over all feedback and a wide margin of stability 


NOTE THESE FEATURES 


@ Less than 0.1%, distortion and minus 80dB noise level at 12 watts output 


@ Sturdy design for trouble-free life including adequately rated transformers, paper reservoir condenser 
and best quality components 


@ Clean layout with tagboard sub-assembly 


@ Power output of 12 watts from 1.5 volt input using two EL37 pentodes, triode connected, in the output 
stage 


@ Overal! feedback greater than 20dB 

@ Finish—the steel chassis is heavily primed and stove enamelled polychromatic grey. 

@ Can be supplied tropicalised and completely enclosed in top steel cover if required, at small extra cost 
The Type U TC Wide Range Tone Control also represents the latest design and has been arranged to accept inputs from 
either crystal or low output magnetic pickups including the moving coil and radio 


Type F U TC is similar to the above, but includes a steep cut filter operating at selected frequencies 


proved itself superior to any 


This type of filter has 


ther form of low pass arrangement as the response may be maintained fully up to the point at 
which « is desired to cut 


These types of unit use feedback in every stage thus both are complementary to either the new MAIS or the standard Williamson 


amplifier, because of their low distortion characteristics and effective operation. Demonstrations at : Webb's Radio, 14, Soho 
Street, London W.!. Gerrard 2089 ; B-K Partners Ltd., 229, Regent Street, London, W.!. Regent 1267 


Full details of above, tuners and Williamson amplifiers available from 


GOODSELL LTD., 40 GARDNER STREET, BRIGHTON, 1 


Telephone : Brighton 26735 
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PRINCIPAL CHARACTERISTICS OF THE Q@@V0}-20 
HEATER Series Parallel 


Vb 126 63V 
tn o6s 12A 
CAPACITANCES 
Each Section 
Cgl-al! 65 uuF 
Ca-all 2.0 uur 
Two Sections in Push-Pull 
Cour 13 uur 
Cin 40 uF 
LIMITING VALUES 


As Class" C push-pull amplifier for C_W. Telegraphy or for F.M 


Va max ao Vv 
Pe max 2= 1OW 
Vg2 max 250 V 
Pg? max 2x 2W 
Vel max -78V 
Pg! max 2x O0SWw 
lk max 2« SSmA 
{ max. (at reduced ratings) 600 Mc/s 
BASE B7A 


A high performance Double 
Tetrode for the new U.H.F. waveband allocations 


pa IDING 15 watts output at 500 Me's, and 
with an effective upper frequency limit of 
600 Me/s, this new Mallard double tetrode, the 
(OV 03-20, is an ideal valve for communications 
equipment designed to operate in the new 
U.H.F. wave-band allocations. 
As a result of new and important design features, 
this valve has the outstanding advantages of 
high anode efficiency, excellent power gain, low 
filament consumption, and small physical dimen- 
sions. In addition, being of conventional all 


glass technique, the QQV03-20 does not require 
the complex and expensive circuitry that is 
normally associated with the disc-seal type of 
U.H.F. valves 

This double tetrode has special advantages in 
compact communications equipment, where, due 
to its small size and low filament consumption, it 
enables maximum savings in space to be made 
Brief technical details of the QQV03-20 are given 
above. More comprehensive information will 
be gladly supplied on request. 


Mullard 


LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., 


CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C2 


MVT 126 


rigid control in manufacture, provide the critical listener with a reliable 
wearing tape that will help to get the very best results from any tape recorder. 
FREQUENCY RANGE 


so c's to 10 Ke's at a 


MAGNETIC DATA 
( T 

Total Remanent playing speed of 7} in. ‘sec. 
formuty thr 


Medium coercivity gives a high signal output with an extended 
high-frequency response, hilst still 


Signal noise ra is high; tr 
PLAYING TIMES pert 
REFLS ' 


retaining an easy erasure. 
fer and distortion are negligible. 


15° /SEC 


More and more “ 


x 


CHASSIS 
Speaker Units 
Seven models 
sizes 5° to 10 
PRESTIGE High Fidelity RECORD PLAYERS 
Reproducer with Single speed and 3 
hand built Chassis speed. Single and 


Richard Allan sound throughout 


ld by mos lio. Retailers 
RICHARD ALLAN RADIO LTD., BAFFLETTE HOUSE, BATLEY, YORKSHIRE 


Bw 
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FAULTLESS FLUXING 


GIVES 


PRECISION SOLDERING : DEMANDS \ Uperspeed 


* Enthoven Superspeed has a continuous 
stellate core of ACTIVATED Rosin which 
gives an exceptionally high wetting and 


electrical and mechanical properties of 
components. 

* The flux in Enthoven Superspeed is 
spreading power, enabling the flux and 


always released in exactly the correct pro- 
solder to be drawn rapidly by the force of 


portion. Dry and H.R. joints due to under- 
capillary attraction into restricted spaces, fluxing or overfluxing cannot occur. One 
application of Superspeed always does the 


i »b effectively. 


1 


even in the vertical plane. The activating 


ayvent volatilizes at soldering temperature. 
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* The distinctive stellate core ensuresa 1 * The residue from Superspeed flux is 
2 - ' 
more rapid release of flux and therefore * non-corrosive and non-hygroscopic. It 


immediate wetting by the solder, at solidities immediately to a hard, transparent 


lessen the risk of alteration to the 


tion resistance. 


' 
' 
7 ' 
. ' - - . 
moderate soldering-bit temperatures that + tilm of high dielectric strength and insula- 
' 
' 


on ENTHOVEN eneocer 


Made by 


“WHITE FLASH" activated rosin-cored solder for H. J. ENTHOVEN & SONS, LTD. 
1] electrical, electronic and telecommunication work 

standard uses. 1.1.D. and G.P.O. ap} who will gladly send you their comprebensive Superspeed booklet. 
with M.O.S. ) peci fication DTD 599. Technical advisers are available for free 


genera 


&9 Upper Thames Street, London, F-.C.4. Tel: Mansion House 4534 


onsuilation 
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NON -RESONANT 


Pigeon 
5 isi) : CORNER BAFFLE 
first and foremost! 


Egen Potentiometers are recognised 


everywhere for their dependability and are 
constantly being specified by radio and 
electronic engineers. A specialised carbon 
deposition guarantees perfect 

electrical stability. Note 


these features 


PRE-SET RESISTORS 

= An artistic corner cabinet giving a 

id p set , = g 
tore ps ; ; Model SVC clean, distortionless, wide frequency 
rf ‘4 wer Or Chassis = SA N D range of reproduction with 8” and 
ing. Multi-unit banks 10° speaker units. Of sturdy, lamin- 
vecial order = F | L L E D ated wood construction, individually 
: LIST PRICE hand finished in light, dark, medium, 
reproduction oak, mahogany or 


12 walnut to order 
SPECIFICATION: 36° high x 22° wide. 5° wings 


Weal! space: 2!” each side of corner. Volume: 44 


SUB MINIATURE 
: = GNS. ft. Density 2.8 
' A : u y 28 gms. per centimetre. Wings 
VOLUME CONTROL = front and lid have 4° cavity sand filled. Gold 
For use in Deaf Aids and = MODELS A alumi mum mesh and sub-boffle for 8” or 10” units 
f ‘ Is 3 AVAILABLE FOR 
AN 5 NIT Come and hear them! 


GOODSELL SOUND 


We hold a complete range of these famous amplifiers 
including the Williamson), pre-amplifiers and Tuner 
units 


other muniaturs ctronic 


apparatu 


rail diameter jess than 3° 


Export enquiries welcomed 
Come and hear them! 


Brochure with full details and prices available on 
request. Trade inquiries invited. 


NOTE 'f you are saa g . K 


in really high quality 
reproduction at a reasonebie 
outlay YOU WILL BE COR. PARTNERS LTO 
DIALLY, WELCOMED at our 229 REGENT 8T. 
Demonstration Rooms in Regent ? 
Street EVEN THOUGH YOU LONDON, 
POTENTIOMETERS MAY NOT SE BUYING AT 

THE MOMENT ! If you are out w.i 

of town, write for name of your 
- ™ nearest approved stockist with | ) 
EGEN ELECTRIC LTD domataeues facilities. Telephone 


» REGENT 1051 
FPUULOUUUEEOUGETTVOU THAAD AE LATA 


ULE 


vey island, Essex Phone : Canvey 69! & 2 
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ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.17 Telephone ; LARkswood 4366/7/8 


ae wer 5 
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2 #-1 “® 
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ADVANCE 


The Advance type H1 Audio 
Signal Generator completely covers the 
unusually wide range of 15 c/s to 50,000 c/s. T Y Pp e a4 nN 
It is characterised by its extremely low 
distortion and level output over the 
entire range; provides both sine 
and square wave output. A robust, 
reliable and accurate instrument for 
the discriminating service engineer 
@ Accuracy + 1%, + 1e/s. @ Distortion less 
than 1%, at 1,000 c/s. @ Output from 


200 microvolts to 20 volts with accuracy of 


+ 2db. @ Weight 14 lb. @ Size 13)" « 10)" x8" J 
Full technical details QWUCLE 


avai le in Folder S.16/W . 
a audio generator 


ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.17 Telephone : LARkswood 4366/7/8 
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PULSE INSTRUMENTATION BY SOLARTRON 


PULSE GENERATOR VIDEO AMPLIFIER 


MODEL OPS 109 


PULSE WIDTH 


PULSE OUTPUT 


PULSE DELAY 


MODEL AWS 52 
Rise Time Les ha nicrosecon 
FREQUENCY RESPONSE D cs 20 mes + 15 db 
TRIGGER REPETITION RATES NATURAL RISE TIME 02 microseconds 
GAIN 50 db adjustable on attenuator in 10 db 
steps 
0,000 p ps for sinewave OuTPuT 150 volts peak to peak, push pu 


W.900 pps for pulse input 


These two instruments form an ideal combination for testing all types of pulse circuitry Of particular note is the very 


the Video Amplifier, enabling pulses of extremely short duration to be viewed on a C.R.T 


wide band width of 


Write for details of these and other instruments to :— 


SOLARTRON LABORATORY INSTRUMENTS LTD., 22 High St., Kingston, Surrey. xinaston sos: p.0.x 


TECHNICAL BOOK 
SERVICE 
for the Radio Industry 


For all your technical books and periodicals 


you need go no further than the nearest shop 
or bookstall of W.H.S. Whilst it is not 
practicable to maintain a big stock of such 
books at every branch—the Daily Supply We will gladly supply lists of the standard 
Service from Head Office will quickly deliver works on any subject and welcome inquiries 


the books you want to your local branch from students and librarians 


W.H.Smith&Son _., 


TECHNICAL BOOK SERVICE mn Tent Seite 


send technical books and 


periodicals to any address 
HEAD OFFICE STRAND HOUSE, LONDON, W.C at Home or Overseas 
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MARK I! SERIES 


“THIN LENS” 


P.M. Focus Units provide even focus over 
the whole tube face giving accurate picture position- 


ing and easy vernier focus adjustment. 


TYPE RI7/MK.I1 for MULLARD MW 22-16, MW31-16, etc. ......0....... 28/6 LIST 
TYPE R20 MK.II for BRIMAR C9B FERRANTI 192, T1!22, etc. ee el | 
TYPE R25;MK.I1 for MAZDA CRM 121, etc. ; sossecss Sa ane 
TYPE W20,MK.Il for MULLARD MW 36/22 .............. or ‘diaansiiereaiae See 
TYPE W22/MK.Il for MULLARD MWé4i/i_... lp RPE eames 52/6 LIST 
TYPE W25/MK.II for BRIMAR Ci4 BM, Ci7 BM ’ Oe 


ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS, BROAD LANE, TOTTENHAM, N.IS. Tel.: STAmford Hilt 5606-86 


WIRELess 


Tha pps THE SPOT. 


FOR AERIAL NEWS AND VIEWS 


The NEW EXSTAT for the 
suppression of radio 
_ interference 


- 


easure in release of the 
tat fully screened antistatic acrial system 
lumination of radio interference The trans 
of entirely new design and achieve a new 

f performance which has been achieved 

thx most up-to-date technique and 
which have now been de 
Special high permeability ferrite cores and 
winding technique are used for these wide 
rs giving maximum signal transfer 
natching over the entire wave band 

between 10— 3000 metres 


announcing the 


materials 


Model ASA}I2 Vercica 
himney lashing Exstat eq 
nent, SOft. screened cable, |5ft 
complete lashing eq 
List Price €8 16 - 
ASA}IIW. As 


wall mounting 


pme 


Mode! 312 
List Price 


ame. 

Model ASA}I3. As Mode! 312 bur 

tor mast head mounting List 

Price (86 

Model ASA! omplete Kit for 

Horiztonta pan Ewscat equip 

ment, SOf screened cable. seria 
re rope nsulators et List 


Price &S IS 


ANTIFERENCE LIMITED 67 BRYANSTON ST LONDON WI 


¥ 


OcToser, 


B.A. SCREWS, NUTS, WASHERS, ETC. 


Prices per Gross 
Assd. Screws 
Assd. Nuts 


Brass Nuts 
BA Full 69 Lock 


Brass Washers 

Assd 16,OB8A2 

BA2~ 2BA TIO 

3BA 19, 48A 18 
% SBA 16, 6BA 1/6 
a BBA 16 


Screws and Nuts 1 sé 5 
$- 4 
3 
3 


2BA $ 6, 484 6 

668A 4. BBA 4 
boidering Tags 1BA 23, 468A 2 
Eyelets and Rivers 16 
Br. Knurled Terr Nuts, 6BA 64., 4BA 1 2BA 16 doz 
Br. Terminals , heavy type. NP. 6d. each. $6 doz 
GRUB SCREWS Ass¢ 16, 68A 13, 484A 14, 2BA 16 per 3 doz 
A SELECTION FROM OUR HUGE STOCK OF 

SCREWS 

PRICES PER HALF-GROSS. 

Heads. CH., Cheese. RH., Round. CS., 
NP., Nickel Plated. CP., Cadmium Pi 


6BA 1 10, BBA 1 16 
assed 16 


Aluminium Rivets 


ABBREV 
Countersunk 

sc > Self-colour 
STEEL 
CH NP 
RH SC 
cs CP 
RH SC 
CS CP 


RH NP 


om 
it 


-oxnou 


RH SC 
cS CP 


RH SC 
cS CP 


a — enrol of tol ane 
Oe enn ne ee BY BY © 


-—-—— eee WN Oe 
—2aneaw- 

°o 

NN ew we ee ee eee = 
Y oe ee hake 2 ee 


wNwhNNnnn @ 
2D 
> 
] 
a) 
—NN=— WN 
= eo: @w=— 
so” S 
Cea anawn 


ee 2) Ors Oho Be 


owoaoe 


wn 
o 


ALL ABOVE POSTAGE EXTRA. 


Manufacturers’ enquiries invited, abundant stocks of 
most items 


Large stocks of Copper and RESISTANCE WIRES ; 
Paxolin type TUBING ; Laminated Bakelite and Ebonite 
PANELS ; TUFNOL and EBONITE TUBES and ROD ; 
ERIE and DUBILIER RESISTORS ; GERMANIUM and 
SILICON DIODES 
POST ORDERS ONLY PLEASE. 


Send stamp for comprehensive lists. Trade supplied. 


POST RADIO SUPPLIES 
33, BOURNE GARDENS, 
LONDON, E.4 


Telephone : CLissold 4688 & 202! 


1952 


BAKERs 


oums RADIO am 


NOTE 


A special modification scheme 
has been inaugurated for all Triple 
Cone Speakers supplied since 1947. 


Please write for details. 
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COMPLETE ABSENCE OF BEAMING 
APPROXIMATELY 180° RADIATION 


Due to improved design a considerable reduction in beaming of the upper 


register has been achieved resulting in almost 180 radiation 


AMAZING NEW Vechsucel Sp 


ff this Weld Famous XKvud Speaker 


Type of diaphragm “TRIPLE” 
Diaphragm outer Suspension Cloth 
Effective cone diameter Pin. 
Voice coil impedance (to order) Standard 15 ohms 
Fundamental resonance (approx.) 35 c.p.s. 
Frequency range 18'16,000 c.p.s. 
Flux density (approx.) 15,000 lines per sq. cm. 
Maximum peak A.C. input (open baffle) 12 watts 


Price on Application 


This new and revolutionary High-Grade Loudspeaker now offers even 
greater reliability and performance to both the Export Market and the 
Home Consumer. Quite apart from its fine frequency response and natural 
reproduction, the new 1953 Model may be safely taken and used in any 
part of the world without fear of breakdown or loss of performance. 
We most cordially invite you to write without delay for a Descriptive 
Leaflet, or better still, call for a demonstration of both this Model and the 
other Speakers in our range. 


% Whilesale rade and Cpu p enguitieS Jurted 


DEPT. PAY, 24, Dingwall Rd., CROYDON. 


Telephones: CROYDON 2271/2 


Rionect Manufactatets of Moving Cl Speakers since (925 
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RECORDING IN THE HOME 


The new Baird Portable Tape Recorder orporates the most ur 


Jate advances high fidelity tape recording technique tw 


(speed 74° per second) giving one hour's recording per reel excell- 
ent response between 80 and 10,000 ¢ gic cor trol yperavlion 
of motors for recording, playback and rewind. In addition to the 45 
secs. rewind, a manual “forward” de 7 provided The whole 
unit, made with the same meticulous care t is given to all Baird 
instruments, is self-contained in a robust case with carrying handle 


Write for leaflet giving further information 


PORTABLE TAPE RECORDER 


BAIRD TELEVISION taNncetcor aoard WEMBLEY - MIDOLESEX 


slE|C| T | it 
AMPLIFIER ASSEMBLIES 


Sectional, unit construction enables a wide 
range of combinations of equipment to be assembied 
for radio, speech and gramophone amplification. 

The basic audio amplifier provides an output of 
50 or 100 watts, which can be added to as required 
to give higher outputs 


et I Co. Ltd. 


GOBLIN WORKS, LEATHERHEAD, SURREY. 


Telephone: ASHTEAD 866 (8/ines) 
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METAL C.R. TUBE 


TYPE T1901 


5. Wide Angle Scanning 


ncaa OO 


The introduction of wide angle of circuit, it is now possible to scan 
scanning has made it necessary to fully a 70 tube over the full screen 
obtain an even higher degree of area (Double D) at 14 kV. And it is 
efficiency in scanning circuits. The worth noting that current consump- 
requirements of scanning power for tion will be no greater than that 
the 70 short tube and for higher required for a_ resistance-damped 
E.H.T. voltage (14 kV) of which scanning circuit driving a narrow 
advantage can be taken, mark a angle tube at low E.H.T. voltage 

considerable departure, as well as an High efficiency components are now 
advance in technique, from that available for the home constructor, 
necessary for earlier type tubes of 50° and full technical details concerning 


deflection angle using lower E.H.T. 
By using high Q coils, low loss Ferrite 
cores, and a “‘booster-damper” type 


them and the scanning circuits may 
be obtained on application to the 
address below. 


BRITISH MADE BY ‘ENGLISH ELECTRIC’ star act 


Tax Paid 


For full techmcal details and scanning information write to: 


THE ENGLISH ELECTRIC COMPANY LTD., TELEVISION DEPT., QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


SHNGLANOD 


VW; _— 
; ZECCAACOAH  \WSTRUMENTS 


for the Laboratory 


Portable 
Pyrometer 


Thermo-coupies ore 
supplied with 4ft 
wmpensating leads 


Price €9 £2 Os. each 


Thermaster 
New Low Temperature 
Indicator 


most versatile netrument 
mheasuremert 


200" ( 


for tempocrature 
n the range aC to 
t rapid changes of 
toa high degre« 
racy hithert 
nany other form 
temperature 
Sect ons ¢ 


nelreator A200 


x a or more between 
naximnum and minimum 
f instrument range 7 

spread over the % 
ale. Self -contameddry 
Unaffected by 


yr lengtt 


battery 

sitage change 

ads (which can be as 
quired). Per 


412.10.0 ne detector for 


fact, tmumersion, air 


Price 


ng as re 


surtace 


@ Write for Catalogue No. S11 giving full details 
of complete SIFAM range. 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 


LEIGH COURT TORQUAY Telephone Torquay 4547-8 
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and TELECRAFT TV Aerials are as 
good as they look. The famous FA22 
construction for 


of very robust 


exposed sites is still supreme and is 
giving 
viewers in the fringe areas. 
£5 : 17:6 will fit masts from 12” to 


24” in diameter. 


satisfaction to thousands of 


Price 


Every day the demand for TELECRAFT 
products increases. More and more 
traders are recommending them for 
absolute reliability, selectivity and 
outstanding durability. We have a 
TELECRAFT type of aerial for your 
district responsive to the extreme 


fringe. 


BETTER THAN ANY—CHEAPER THAN 


Send for 
Descriptive 
Literature 


Contact your 
Dealer 


THORNTON HEATH, SURREY 


Te THOrnton Heath |191-2-3 


SCOTTISH SALES AND SERVICE DEPOT 
423, Clarkson Road, Glasgow, $.4. 
Merrylee 4326 


Depots —8 "HAM, BRISTOL, MANCHESTER, WORTHING, PLYMOUTH 
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)) What do you demand of DIRECT RECORDING Disk AT? 


pf 


‘ 
Negligible 


Background Noise 


4 disk is no better than its “ finish A true, flat, murror-hke 
A DYNAMIC surface tells at once of a blank carefully coated —to the 
experienced eye a « ving promise of good performance. 
RANGE GREATER ' 
THAN 60 db ; , : 
more than the eye can s¢ It depends upon a dozen 
AT 78 R.P.M. characteristics of the ng material « mpi »yed — its cutting 


qualities. to permit wide frequency range recording and 


Yet the fulfilment of promise depends upon something 


reproduction ; its ability to withstand long replay wear without impairing responses ; its anti 
tatic properties to facilitate swarf control, et« But h all these features accepted the 
attainment of real quality performance 1s possible only 1 ’ ackground noise 1s of negligible 
proportions. That implies no ordinary lacquer coating but one ally formulated and as free from 

foreign matter as modern science can make it. It implies one kind of coating only —the exclusively 


processed M.S.S. Cellulose-nitrate lacquer which 1s filtered, refiltered and then filtered again. 


S. disks ave available in four grades which cove ’ vding requirement MAS> 


fow details and full technical information at 


M.S.S. RECORDING CO. LIMITED, POYLE CLOSE, COLNBROOK, BUCKS 
Colnbrook 284 


Octoser, 1952 


SENSITIVE PANEL MOUNTING METERS 
size 2 j ‘ 
RANGE SA A A FREQUENCY RANGES : Fo POWER SUPPLY ; 200-250 volts 

‘ 100 «ps to 0-5,000 ps.ort or 100-120 voirs Power con 
rder with @ maximum range o sumption 60 vA ; 40-60 cycles 
Aiedhenge DIMENSIONS AND FINISH 
ACCURACY ! ffsd may 14 io e Weight 32 Ibs 
be adjusted to fine Y nst Front pane! silver anodised alum 
external standard by mean pr nium, stee! cabinet zinc plated and 
et contr black crinkle finished 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT HERTS — Telephone: RADIlett 5674-5-6 


FOR HIGH-FREQUENCY INSULATION 


specify 


‘FREQUELEX 


Porcelain for general insulation 
Frequelex for High Frequency insulation 
Permatex and Templex for Capacitors 
i nds on tf size of th 
1 degr Mw accuracy 1s 

nponent Manuta 

ification embodied in 
vy Ceramics, copy ot 


i4 amd I} square are used as 


We shall be pf j hat our enquiries for all | yy by ewe 
| of The arcomé sreiess 
Rods. Prompt delweries can be 


ha Bullers ser CERAMICS 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 997! (3 lines). Grams: ‘ Bullers, Cannon, London’ 


PROGRESS 


in Counting ~ 


through the ages 


MAPIER’'S 
BONES 
Devised in 1617 by 
john Napier, a 
Scottish nobleman, 


as a mechanical means 
of multiplication by addition. 


LEIBNITZ’S 
STEPPED 


RECKONER 


invented in 1694 by the 
German philosopher and 
ncorporated in the earliest 
practicable calculating machines 


ODHWER’S 
WHEEL 

A principle first evolved by 

a Swedish engineer about 

1890 and still being applied 


in present day mechanical 
calculating machines 


HIVAC 
COLD CATHODE 
TUBES 


The most modern devices 
for use in electronic 


systems 


HIVAC Cold Cathode Tubes—Miniature and Subminiature Valves— 
Electrometer Valves—Neon indicator Lamps—Telephone Switchboard 
Lamps—are used by the world’s leading manufacturers. 


ROMAN 
ABACUS 


Known to have been in 

use at the time of julius 
Caesar. A surviving speci- 
men i preserved in La 
Biblorheque Nationale. Paris 


FOR 


Modern 


COUNTING - CALCULATING 
SELECTING - SWITCHING 


GREEWHILL CRESCENT, HARROW-ON-THE-HILL 
MIDDLESEX, ENGLAND ; 


Phone: HARrow 2655 Cables: Hivac, Harrow 


fers ty 
THE AUTOMATIC COIL WINDER & ELECTRICAL GBQUIPMENT CO. LTD. 
“ ‘ REE NDON SW elép~hone. ViCtoria 3404-9 


WIRELESS Wort 


MARCONI communication systems 


serve mankind 


gle is no longer the barrier which desert. The Company which he founded 
many centuries hampered the progress is sull exploring, in the same exacting 
nmunications. Gughelmo Marconi’s way, new ideas and techniques for bringing 
n of wireless overcame this obstacle communications more fully into the service 


t overcame the ocean and the of mankind 


SURVEYED why PLANNED om INSTALLED 


MARCONI'’S WIRELESS TELEGRAPH COMPANY LTD «+ CHELMSFORD <- ESSEX 


Wie w OcToper, 1952 


&G.C. RADIO COMMUNICATION EQUIPMENT 
RLD 


FOR EXAMPLE THE GENERAL PUR 
POSE COMMUNICATION RECEIVER BRT.40 
t rements of commercial 


RADIO COMMUNICATION 
EQUIPMENT 


r7L AND MAGNET HOUSE, KINGSWAY, LONDON 
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by The TECHNICAL PRESS 


Transient response . . . one does 
mot need to wait for loud and 
dramatic passages in the music to 
demonstrate this. It 1s there all 
the ume, in the bousng attack of 
strings in piamissimo passages and 
in other subtie ways that will be 
appreciated by those that have ears 
to hear. 


Wireless World 
(review) jan (95 


Tested on records known 
have excellent transient res- 
ponse the reproduction was 
the most natural I have so 
ar encountered. 
The Gramophone 
(review) jan. 195( 


The reproduction from re- 
cords was a revelation in 
smoothness. 
Moir, FMTV (review) 

Oct. 1951. US. publication 


One of the Fairs’ more striking demon- 
strations was the playing of a recording of 
breaking glass in which the Acoustical 
speaker and amplifier combined to 
produce an illusion of reality so complete 
that listeners figuratively searched for 
Band-Aids to repair spit fingers. 
Audio Engineering (review of 195! 

Audio Convention in New York) 


The above passages dealing with transients are taken from reviews 
of Q.U.A.D. amolifier and Corner Ribbon demonstrations which 
have appeared in various technical publications. 


Why is it that Acoustical Reproduction 
of Transients is so far in advance of any 
other equipment commercially available ? 


The most important criterion for good transients is that the complete chain of equipment 
should be aperiodic—there must be a minimum of sharp changes in the frequency 
characteristic since such changes are invariably associated with resonance. 

The obvious and usual procedure is to produce a loudspeaker designed for—and sold on— 
its ability to give a good account of itself from average modern recordings and radio 
transmissions. Such a loudspeaker may be good—may be a little too good on below average 
programmes—miay not be good enough on the best. 

We prefer to use a very light treble diaphragm (0.02 grm) completely aperiodic and to control 
the limits electronically because of the obviously better and smoother control which can be 
obtained. 

In the Q.U.A.D. we control the final slope and rate of change of slope so that this rate of change 
need never be sharper than is necessary for the programme being reproduced. 


C=HCOUSTICAL 


f kc 
MUNTIMNGOON+> MUNTS + TEL. S68 Send far qn iltyeerqtad Gookiet 


HERE ARE THE POINTS 
THAT REALLY COUNT! 


ONLY THE GENUINE 


LANE 
TAPE TABLE 


(Model 2A — Patent Applied For) 
OFFERS ALL THESE FEATURES 


at the Low Price of 


£16.10. 


Write for Leaflet. Trade Enquiries Invited. 


VERDIK SALES LTD. 


17, Shaftesbury Avenue, London, W.|1. 


Phone: GERrard 8266 


CONSOLES 


Film Mixer 
uites to Individua 
requirements 


* VIEWMASTER™ 
CONSOLES 


tubes no 
Carriage and Packing 1§/- extra 


nting tery ar eS mast produced and 
t pers eq 


entions can be altered to s 
ndividual and 
iH. ASHDOW N 
NET MAKER 


98 HERTFORD ROAD, EDMONTON, N.9 


DESIGNED for the DESIGNER 


WINKLER __. 


PRECISION 
MULTI-WAY SWITCHES 


ange of Winkler Precision Multi-way Switches 
«quirements of the instrument designer for 
¢ component consistent with the quality 
esent-dav instruments and electroni« 
equipment 
5 contacts, | to 3 pole, 1 to 6 bank« 4 amp. 80 
4 per contact 


Write also for details of WINKLER KEY SWITCHES 


Sole Concessionnatire : 
A. STANLEY PALMER 
A. R. Ae. S 


Maxwell House. Arundel Street, 
LONDON, W.C.2. 


ques (Fo Np 1) es 


Wirectess Worip 


‘THI Monoscope is basically asimple caption TYPICAL OPERATING DATA 


scanner apparatus capable ot providing a Deflection electromagnetic 


video signal derived from a fixed pattern Focus : . ‘ electrostatic 
- - 62V 
the tube. ; 


=s0) 
Almost any pattern comprising pure 

halftones or a combination of both 
Va2 (tocus) 


be supplied on receipt ot specihe Va3 (wall) 


ements, and two standard types are \V target 
I target 
Type J.101 Test Chart ‘*A’”’ Resolution better than f00 lines 


201/XI Test Chart **C”’ Video Signal o.guA peak to peak (min 
I f 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON °: SE 


Telephone: HITher Green 4600 


SALES AND SERVICING AGENTS 
son & Partners Lid., Hawnt & Co., Lid. Atkins, Robertson & Whiteford Led., 
te, Manchester, 3 $9 Moor St., Birmingham, 4 100 Torrisdale Street, Glasgow, S.2 


Gerenen TRACE 
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WE DESIGN 
AND MAKE 


. _—— . . Ww th leadi independent 
ELECTRONIC o ere the lending, fanep 

manufacturers of cabinets for all types of 

INSTRUMENT electronic equipment. We specialize in 

— cies rototypes and bulk production and also 

HOUSINGS Pre . ; 
manufacture a comprehensive range of 
standard cases and racks, available from 


stock. Write for illustrated catalogue to 


ALFRED IMHOF LTD., 112-116 New Oxtord Street, London, W.C.1 
Telephone MUSEUM 7876 


LARGE SCREEN 
TELEVISION 
4ft by 3ft 


The “RD JUNIOR” 
PRE-AMPLIFIER 


Incorporating Low-pass Filter) 


An entirely new design with a high performance and 
wide range of application. Primarily intended for 
use with the new “ Junior "’ amplifier and the ‘‘Baby”’ 
amplifier, it may be used with the latter without 
modification 


Prov des a Picture of the 


MAIN FEATURES 
Highest Quality High input sensitivity. MIC 8 m V P.U. 40-60 
Eminently Suitable m V 
in Schools, Hospitals, Clubs 5-way input selector giving accurate compensa- 
inesleusions Ete tion for British, American and Long Playing 
records 
Those Interested are invited Wide range switched bass and treble controls 
A low pass filter operating at 7 Kc s and giving 
let 40 DB per octave attenuation 
Bass lift response ideally suited to low level 
Demonstrations caf P listening requirements 


to send for illustrated Leaf 


arranged 
PROJECTOR — 
4175 Pre-amplifier complete with engraved panel £8 10 0 
SPECIAL SCREEN RD Junior de-Luxe "’ amplifier and new 
as 


pre-amplifier £28 10 0 
"RD Baby de-Luxe amplifier and new 


pre-amplifier a1 00 
Desgned & Manufactured 


v= Full specification post free on request 
Rainbow Radio Mfg. Co. Ltd., 


cli lag lam ROGERS DEVELOPMENTS (CO 


Greme:— Reinbow Telephenc:— 4208 *Rodeveo House,” 116 Blackheath Road, Greenwich, 
S.E.10 Telephone : TIDeway 1723 


OCTOBER 


1952 
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A.B. Metal Products are proud to announce that their famous H Type range of 
Switches is now available with “CERAMIC” insulation 


Stators and Rotors are manufactured in best quality electrical Porcelain, giving 
the highest degree of insulation, together with first-class Radio frequency 
Characteristics. 


FULLY INTER-SERVICE TYPE APPROVED TO R.C.L. 151.12. 
Early deliveries can be quoted, and we invite your enquiries. 


Write for illustrated brochure :— 


Metal Products Ltd 


16 BERKELEY STREET, LONDON, W.1 
‘Phone : Grosvenor 52067 


Wirecess \ 


Octoser, 1952 


RADIO TRADERS LTD. 


23 WARDOUR STREET 


ry ytreet end) 


“thrard 197 » LONDON, wW.t 


Sa ALE, MANUFACTURERS 


AND EXPORT ENQ JIRIES ONLY 


CINCH COMPONENTS 


stockists of all CINCH COMPONENTS 


HUGE STOCKS 


of Ex-Govt. CARBON BRUSHES 


RESISTORS 


HIGH STABILITY, close tolerances from | ss 
All values up to 2 meg., including 8, 13 


Maast 
Rodi trade 


and 2 watts 
and JO meg 

VITREOUS 

to 200 watts 
CARBON. 4 watt to 5 watt. All popular values 
Standard Car Suppressors, 15,000 ohms 


CAPACITORS 


Silvered Mica, Mica, Tubular and Ceramic 


SWITCHES 


TOGGLE, YAXLEY, OAK, ETC 


EPICYCLIC DRIVES 


>of instrument and radio knobs 


INDICATOR LAMP HOLDERS 


Red, Green and Clear 


LAMINATIONS 


RADIOMETAL 31, 39 and 40. Also many other types 


VOLUME CONTROLS 


MORGANITE ‘'H"’ type, ‘LH type, M'"’ type 
and WIRE WOUND. Most values and popular makes 


PLUGS AND SOCKETS 


CINCH, PYE, JONES, BELLING & LEE, BULGIN, ETC 


TRIMMERS 


Variable CERAMIC TRIMMERS. Capacities from 5 to 
100 pf. Spindle and pre-set types. Also Philips trim 
mers and trimmer tools and many other types 


WIRES 


ENAMELLED, SILK COVERED, 
CELLULOSE and PUSH-BACK 
and P.V.¢ 


WIREWOUND. Large selection from 2 


Block Paper 


Large selection 


REGENERATED 
Screened, Standard 


VALVE HOLDERS 


Paxolin, Moulded and Ceramic Large selection in 
cluding all latest types 

NUTS, BOLTS, WASHERS, P.K. SCREWS, 
RIVETS, EYELETS, SOLDER TAGS, GROM- 
METS, GLASS CARTRIDGE FUSES, BRASS 
TERMINALS, VARNISHED COTTON AND 
PLASTIC SLEEVING—various colours | mm.— 
3 mm., ETC 


Many other lines, including ex-government com- 

ponents, in stock. All enquiries dealt with in- 

dividually, but regret no lists are issued. 

TRADE COUNTER OPEN 9.30 to 5.30 MONDAY 
TO FRIDAY. CALLERS WELCOMED 


IMMEDIATE DELIVERY 
OUR LARGE STOCKS 


PROMPT ATTENTION 


HIGH GRADE LABORATORY EQUIPMENT 


REBUILT AND GUARANTEED AS NEW 


SIGNAL GENERATOR TYPE 390G 
WE HAVE A COMPREHENSIVE RANGE OF 
ELECTRONIC EQUIPMENT BY WELL-KNOWN 
MAKERS, INCLUDING SIGNAL GENERATORS 
COVERING THE “S” BAND (10 cm). A SMALL 
SELECTION OF OTHER EQUIPMENT iS 
SHOWN BELOW :— 


Deubdie Beam Oscilloscopes Type 339A —_ Generater Type TF.1440 
Oscilloscopes by Dumont rye 208 « Big ated 


©» o - vee —_ F 
° . Lab Suilivan Precision B.F.0's. 
Murphy Pattern Generator Type TPG.11 


For further particulars of this and other high-grade electronic 
instruments, write to :-— 


HATFIELD INSTRUMENTS 


175 UXBRIDGE RD, HANWELL, LONDON, W.7 
Telephone : EALING 0779 


EXPORT AND TRADE 


ENQUIRIES INVITED 


{ime ma tc tape and spare ree 
} watts tpet with full monitoring 
facilities. Programme level meter and 
t het with selectior 

f three edances Leaflets describing 
@ above Re der sent on reques 

corder €119.15.0 

Tape Record/Replay amplifier 

as above with Power Pack 

a separate units) £51 5 0 

Bias Reject us ls 6d Rexine Case a 10 0 


. ELECTRICAL & ELECTRONIC DEVELOPMENT 
LIMITED 
BICKFORD RD WITTON — BIRMINGHAM © 6 
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METALLISED CERAMICS 
FOR HERMETIC SEALS 


. 


Steatite & Porcelain Products present an outstanding 


advance in the technique of metallising ceramics ; 


they can now offer ceramic bushes for 


hermetically sealed components free from all shortcomings 


common to earlier types of metallising 


There are five important advantages of the new 

process: 

i The new metallising is robust and highly resis- 
tant to solution in any soft solder alloys. 


2 Any method of soldering may be used, without 
precautions of controlled temperature and 
soldering time; no special skill in soldering is 
necessary for consistent results. 


The new metallised ceramics may be repeatedly 
mounted and demounted: they may be removed 
from faulty or brnken-down components and 
used again. 


4 High melting-point soft-solders (such as silver- 
lead) may be used in assembly of these new 


metallised ceramics. Thus, all risk is eliminated 
of failure of the hermetic sealing during component 
assembly into equipment. 


LY No gas or oil leakage can occur—the bond 
between the new metallising and the ceramic is 
stronger than the ceramic itself. 


SEND FOR FULL DETAILS 


The new metallising is applied to all the hermetic 
seals of the standard range (shown in catalogue No. 
25, available on request). Special types, including 
multi-seals, can readily be produced to customer’s 
requirements. Please write to us for further details. 
We shall be glad to answer any queries on the new 
metallised ceramics 


STEATITE & PORCELAIN PRODUCTS LTD 


STOURPORT-ON-SEVERN WORCESTERSHIRE TEL: STOURPORT I11 GRAMS: STEATAIN STOUSPORT 
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G.E.C. Selenium Rectifiers are ideal for al! applications 
wherea D power supply is to be provided from ~n 
A source. They are designed and rated for long life 
and reliable operation, have high operating efficiency and 
are economical in first cost A comprehensive range 5 
available for outs 
thousands of amps 


rrencs from a few m amps. to 


Full particulars available on application to 


E.8.V. Dept., Magnet House, Kingsway, London, W.C.2 


or the eddress below — 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3: LANCS 


y 


A SUBSIDIARY OF Hi GENERAL fit 


EXPORTING 
SIMPLIFIED 


Exporting procedure can be a headache to 
the manufacturer wishing to sell to overseas 
markets. That is where we come in 
Shipping and forwarding has become a highly 


PRODUCED IN developed side of our business during the 
3 ZES last four years We can relieve manu- 
5 l facturers of all the paperwork and formalities 
necessary for the efficient forwarding of 


> ) fler the most A Fi 
Telescopic nd . electrical and electronic goods to foreign 
convenient means < ybtaining complete 
accessibility of rack mounted equipment 
be withdrawn Not only that, but our wide connection 


buyers. We can pack them, too, if required 
as each chassis car 
completely clear of its framework for easy overseas may enable us to bring you export 
‘ination Nrite for illustrat , 
pene ecerags . ; " as orders. Let us discuss the help we could 
catalogue 
be to you 

Owing to the TECHNICAL SALES OFFICE 


witae “eae. «=: 299: NEW KING'S RD. 
Se martes 1 N M | F p S 
that we cannot 
supply private Te RENownr 160 
individuals = 
& CO. LTD. 


MANUBACTURSERS 11S Gower Street, London, W.C.! 
Phone: EUSton 7515 ‘Grams: Miersco, Westcent 
AM SLEIGH LE CHESTON Efe 
2Y WORKS BIRMENC HAM «6 


CSAs. ISHED eee 
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"i 


E have pleasure in announcing the creation of a new range of 

Loudspeakers, embodying many new features. These speakers 

are the product of intensive development in design and production 

technique, and set a new standard for the Radio and Television 
Industry. 

Each model is magnetically screened, of dustproof design, and will 
withstand severe climatic conditions. 

Our specialised knowledge of diaphragm manufacture coupled 
with a new approach to the magnetic design makes this an outstanding 
range for all applications. 

Models are available in each of the recognised diameters, and can 
be supplied fitted with transformers. 

We can meet specific requirements for all industrial applications 


LECTROWA LoupspPeakers 


Designed and Manufactured by 
ACOUSTIC PRODUCTS 


STONEFIELD WAY, VICTORIA ROAD, S. RUISLIP, 


SALES: 


15 BUCKINGHAM PALACE GARDENS, 


LONDON, 


MIDOX. 


EDSTONE LIMITED 
s. 


STANDARD TYPE C6104 


Diameter 6}in. 
Flux density, 10,000 lines per sq. cm. 


Peak power handling capacity 
(speech and music), 4 watts. 


Speech coil impedance, 3 ohms 


at 400 cycles. 


Frequency response according to 
specification. 


Other models are available in this 
diameter, with alternative values of 
flux density and power handling 
capacity. 


LIMITED 


Phone: Ruislip 6093/4 


Ww. 1. Phone : Sloane 062! 


MIAINS 
LRANSFORMERS 


PULLY INTERLEAVED 
SCREENED AND IMPREGNATED ALL GUARANTEED 
IMARIES ARE 100 150 + Half Shrouded 


9 230.0-250 + Oma. 63 ¥ at 


a #4830. 100-0.100+ Bn 
* a WS7S. 275.0275 
x a 4S). 350.0.550 ¥ 
Fully Shrouded 
2% 180 » 


250-0250 + 100 
300.0. 300 v 

yve have 6.3 4-0 v 
step 415-0-425 wv 2 


For receiver R1355. Hall shre 
Jutput, 350-0-350 v. 1580 ma 


t, 250-0-250 v. 80 m a, 6 
Fully shrouded 
hutput 230 v. at 30 mia, 6.3 
380-0. 350 v 
Output 
C.T. 6.3 v. at 2 amps 
The above have inputs of 200/250 v 


FILAMENT TRANSFORMERS 
F4. Output, 4¥. 2 amps. FE. Outpur, 6.3 ¥. 2 amos 
F112. Oucpuc 12 v. at |b amp., 9) FOX. Oucput, 63 v.03 amps 
FIX Output, 12.6 v. tapped 6.3 v. at 3 amps 
624. Output, 24 v. tapped |2 ¥. at J amps 
and £24 framed with Flying Leads 
dutput, 0 2-45-6.3 v. at 2 amps 
put, 02-45-63 v. at 4 amos 
FU6 and F29 clamped with Flying Leads 
utput. 63 v. ac 10 amps, or 5 v at 10 amps. or 12.6 v, at 
)v. at 5 amps 
ac6 Jv. capped ac Sv. ac Samps. per winding 
es and paralie! connections 24 at Samps 
8 v. at 5 amps., (5 v. at 5 amps... 12.6 v. at 
10 amps. 6.3 v. at 20 amps. 5 v. at 20 amps 
ith Flying Leads 
Jamps. FU24. Oucpur 0-12-24. Lamp 
sts of 200 250 v 
OUTPUT TRANSFORMERS 


90, 120-1 50 m a max current 


econdary 2 4 ohms. Top pane 


Power Pentode atios 30, 60, 90-1, 40 ma 
‘s, each 
OP1. Midget Pencode, ratios 45-1, Secondary 2/3 ohms, 40 m'a 
Jou 
watts output. 20 ratios on Full and Half orimary 
4 t, 20 ratios on Full and Half primary 
Williamson's O.P. Transformer to Author's specification 
Chokes for Williamson's Amplifier. 30H ac 20 ma 
OH at 150 a 
Choke C4. 60 « rox. 8H, 350 ohms 
Sh 180 ohms 
00 ohms 
e es clamped, $ 3. C7. 90 m a 180 ohms amped 
Belling-Lee Co-Axial Plugs. Type 642 F . each 
Belling-Lee Co-Axial Sockets. Type 604 5, each 
Quotations, etc —stamped addressed envelope please 
W.O. (add Sin ¢ for carriage) 


Trade and aiso Export enquiries invited 


H. ASHWORTH (Dept. WW) 
676 Ct. Horton Road Bradford Yorks 
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CER ALMA TL 


MAGNETIC TAPE 


RECORDING EQUIPMENT 
Bradmaster Model 5 Tape Desk 


Built to professional standards 
3} and 74 inches per second 
single or twin track recordings 
t and rewind—full reel rewound in i} minutes 
Heavy alloy flywhee Freedom from ‘wow’ and ‘flutter 
Double servo brakes on each hub 
Push Button contro 
Three heavy duty motors 
Three shielded Bradmatic heads 
Size Jgin x USgin. a 6hin. deep 


Price £41 (fitted with 5 RP. heads) 
or with 6 RP. heads £42 


A recorded frequency range of S0-!1,000 c.p.s. at 74 inches 
per second can be obtained by using a Mode! 5 Tape Desk 
with a type Al recording amplifier utilising a Williamson or 
similar high quality main amplifier for playback 


Portable Recorders 


n rexine covered case, ficted with model 5 Tape Desk (6RP heads) 


and R. type D amplifier with monitoring Provision for 
external |\oudspeaker Complete with microphone and leads 


Price £119.15.0 


und Heads. Type SRP (record play), 3/S/-. Type 

Type 6RP (Super Fidelity), 3/18 ~. Oscillator 

oils, Screening Cans, E.M.1. Scotch Boy and GE C. tape, amplifiers 
nd microphones 


Trade supplied Send for Lists 


BRADMATIC LIMITED 
STATION RD. + ASTON BIRMINGHAM 6 
Phone : EAST 0574 Grams : Bradmatic, Birmingham 


DCOL 


aan 7 Square 
(Regd Trode Mart) 


SOLDERING INSTRUMENTS 
ge SOUND Joints 


For 


SOUND Equipment 


Any volt range supplied 
6/7 to 230 250 


dia. bit Standard Model 

dia bit. Standard Model 
Detachable Bit Type (Factory 
Bench Line) 


Equally suited to daily or inter 
mittent use 


Heating time: 90 seconds 
Consumption: 25 watts 
Weight: 4 ozs 


Total length of instruments 
9 inches 


Handie remains cool during 
operation 
Made in England 


Registered Design 


HIELDS AS ILLUSTRATED British, U.S.A., Foreign Patents 


AN BE SUPPLIED WHEN 
AVAILABLE Export Enquiries Invited 


Apply Sole Manufacturers and Suppliers 
ADCOLA PRODUCTS LTD. 


Sales, Offices & Works: CRANMER COURT, CLAPHAM 
HIGH 8T., LONDON, 8.W.4. MACoulay 4272 
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56 Spire Speed Nuts are used in the 
assembly of the Kelvinator Refrigerator. 
These have reduced production and 
assembly costs considerably because 
Spire Speed Nuts make assembly easier 
and faster. Saving has not been achieved 
at the expense of performance, however. 
Quite the contrary is the case. These self- 
locking fasteners are functionally better 
than the old methods they replace. 


And —a very great advantage — each 


fastener saves 50.75% on weight of 


materials used. 


21SNO Spire Speed Nuts secure 


inner liner 


2 SNO Spire Speed Latches 
secure lower access panel in 
closed position 


9 SNJ Spire Speed Nuts used 
to fasten inner cover plate and 
to secure thermostat 


4 SFP Spire Speed Fixes retain 
evaporator support in position 


1S SNR Spire Speed Nuts hold 
shelf supports. 


5 SFP Spire Speed Fixes used 
to secure Kelvinator emblem 
and to attach outer nameplate. 


C ire 
WP SPEED NUTS fastest things in fastenings 


Enquiries to: 


SIMMONDS AEROCESSORIES LTD., Byron House 
Head Office & Works: Treforest, Glamorgan. 


James's Street, London, S.W.1 
ngham, Stockholm & Melbourne 


cCrc24! 


TANNOY’ 


TANAOY 
ANNOUNCES 


still further improvements to 
this already loud- 
speaker, which is so often the 
first choice of Broadcasting 
Authorities, leading recording 
Companies, Government Re- 
search and 


famous 


Development 
and by the 
high fidelity 
sound apparatus throughout 
the world. 


Organisations, 
producers of 


We should be pleased to send 
full details upon application 


TANNOY PRODUCTS LTD. 
WEST NORWOOD, 8.E.27. 


£ s& Teleph yu 
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STAR 


POINTS 


knowledge of radio and T/V 


existing knowledge with a sound 

essary, pass qualifying examinations 
ca by means of Home dy Courses. These de RADIO 
ENGINEERING . RADIO SERVICE ENGINEERING . RADAR 
ELEMENTARY ELECTRONICS. ADVANCED SHORT WAVE 
RADIO RADIO TV TECHNOLOGY and training for the 
ollowing examinations—8.1 KLE PM.G CERTIFICATES FOR 
WIRELESS OPERATORS . C. & G. TELECOMMUNICATIONS 
C &@G. RADIO SERVICING CERT ARTES Cc &4 6G. RADIO 
AMATEUARS | etc., etc 


GENEROUS DISCOUNT TO HM. FORCES 


WRITE TODAY for FREE BOOKLET describing complete 
fociities for the successful study of Redio and T V technology 


INTERNATIONAL CORRESPONDENCE SCHOOLS LTO 
Dept. 2238, International Bidgs. Kingsway, London, W.C.2 


Please send t hie tube 


From MINIATURE TRIMMERS to 
HIGH VOLTAGE 
TRANSMITTER CAPACITORS 


f= Here are shown just (wo examples from the 
e * Cyidon " range. For pre- 
cision bility, and jong iite Cyiden 
4 t s trcognised by a!) desieners 
and « >! electronic equipment 
No. 26. Mica 


Compression Trimmer No. 18 5. 


Di-electric 
Trimmer 


FP. Base size 


Enquiries invited from Equipment 
Manufacturers and Wholesale Trade only 


@ Full detar's the complete yidon ’ range, and list 
é Over 


co rents 
’ £ 


ovalable from the Manufacturers 


SYDNEY. S BIRD [Riga 


CAMBRIDGE ARTERIAL ROAD - ENFIELD ‘ MIDDX. Enfield 207/-2 


Wrrecess Wor. 


7. CONDENSERS: You see them every 


day in electronic equipment and take them at their 


face value. The condenser manufacturer can’t 


-he must determine their capacitance, power 


factor and other important characteristics with 


CAPACITANCE the aid of high grade test equipment. When you 


want to make measurements of this type, remem- 
ber that a range of Marconi instruments 1s 


available spec ially designed for the job. 


MARCONI! INSTRUMENTS LTO - ST. ALBANS - HERTS Phone: St. Albans 6161/7 


Midiand Office: |9 The Parade, Leamington Spa. Northern Office : 30 Albion Street, Hull. 


Export Office : Marconi House, Strand, London, W.C.2 
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e CONSTANT VOLTAGE 
POWER SUPPLY UNITS 
THE 


Output: 250 400v. 0-250MA. max 
Stability : Better than 0.! 

Output Impedance: Less than | ohm 
Output Ripple: Less than 2mV. R.M.S 
Mains Supply : 200 250v. 40-60c s. 

4 Regulation down to zero load 


MAGNETIC TAPE RECORDER 


Excellent performance 
-eastest operation 


Combining the following advanced features : 


Simplified slot loading. Continually variable 
I 
tape speed setting from 3in. to Sin, per second 


DETAILS ON REQUEST 
Accurate meter indication of tape speed trom 


capstan Any speed between 3in. and 8in ALL-POWER TRANSFORMERS LTD. 
per sec ond can be selected and locked. Three 

motor system Iwo only used during _ play a CHERTSEY ROAD, BYFLEET, SURREY. 
Fast forward and re-wind speeds. Entirely Tel.: Byfleet 3224/5 

new type of tape drive mechanism. Fully 
automatic spool brakes Automatic brakes 


give constant pull-off torque to supply spool. 
Double track recording 


Technical Specification : 


Frequency response 50 cycles to 9 Kes 
+ watts output 


Loudspeaker l0in. Table Model. I2in. Console Model 
Centreis Record/playback Selector Switches (2) 


Bass Ireble and gain controls 


External Connections Microphone, Radio feeder unit 
| oudspeaker (15 ohms) Supply 
Socket for radio feeder unit 


Speeds Continuously variable from Jin. to fin. per 
second. Set by meter. Standard speeds of Thin 
and idin. spec ially marked. Twin track recording 

giving one hour at 7jim. or two hours at S}in 


per sec 


Record Level By meter 


rca “BUILD AND SAVE! 


Heads Bradmatic high unpedance ANYONE «an build our handsome RECEIVERS, AMPLIFIERS 
. AND TEST EQUIPMENT and the knowledge that you have 
RECORD PLAYBACA AMPLIFIER and TAPE DRIVE BUILT IT YOURSELF will make you EXTRA PROUD As 
MECHANISM assembled together as one unit thousands of delighted “fans "’ already know the secret lies in 
sing cur ALIGNED COMPONENTS, including ready 
punched chassis, and fully identified parts 
* The Reflectograph Tape Recorder may be * ALL PARTS AND UNIQUE “ EASY AS A.B.C.”” CONSTRUC- 
= , , > _ TION SHEETS AVAILABLE NO COMPLICATED ALIGNING 
een and heard at B-A Partner Led... OR TEST GEAR REQUIRED 
2°29. Regent St., London, W.1. NOTE for Connoisseurs -—Our 40 FEEDER UNIT, with rf. stage 
and Hi-Fi switching for local stations, and 10 w. push pull QUALITY 
AMPLIFIER with variable negative feedback is the TOPS ! ! 
ll ted ld For | details, a host of circuits, data, etc., send 2546 NOW for 
ustrated folder from NEW ENLARGED EDITION of "' THE HOME CONSTRUCTOR’S 


RUDMAN DARLINGTON (ELECTRONICS) LTD Thies definiely the Bese value on the marker to-day | A 


supplied by MAIL ONLY from Dept. W W. ON 
LICHFIELD ROAD WEDNESFIFLD STAFES 


Tel. : Wolwerh “9 RODING LABORATORIES 
olverhampion 31704 


301, HURN AIRPORT, CHRISTCHURCH, HANTS. 


tems 
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For stabilised 
power supplies 


A typical example of the use of Ediswan 
Mazda 12E1 valves is illustrated in these photographs 

of a standard rack-mounted unit as supplied by All-Power 
Transformers, Ltd., for Government Communication and G.P.O. 
use. These units supply a stabilised D.C. output up to 5 amps 
The Ediswan Mazda 12E1 is an indirectly heated Beam 
Tetrode designed for use as a series or shunt control valve 
in stabilised power packs. 


RATING 

Heater Voltage (volts) 

Heater Current (amps.) 
Maximum Anode Voltage (volts) 
Maximum Screen Voltage (volts) 
Maximum Control Grid Voltage 


Maximum Voltage between 
gl and g2 (volts) 


Mutual Conductance (mA/V) 
Maximum Anode Dissipation (watts) 
Maximum Screen Dissipation (watts) 
Maximum Cathode Current (mA) 


Maximum Potential Heater,Cathode 
(volts DC) 


* Taken at V, ~ Vg2 = 150, Ig 


Base — International Octal 


Vh 

Ih 
Va(max.) 
Vg2(max.) 
\ gi(max.) 
Vgi-g2 
&m 

Pa 

Pg2 


Ik(max.) 


Vh-k(max.) t 300 


200 mA. 


+ Provided the cathode is positive. 


LIST PRICE . 10s. Od. (provisional) 


DISWAN 


MAZDA 
VALVES AND GATHODE RAY TUBES 


THE EDISON SWAN ELECTRIC CO.LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 


Member of the A.E.l. Group of Companies 
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the Connoisseur 3-speed gramophone motor 


his new motor unit is another noteworthy achievement 


in the “ Connoisseur ”’ tradition Full 12° turn- 
table 334, 45 and 78 r.p.m. The syn- 
hronous motor is virtually vibrationless 
and suitable for standard, transcripuon 


ind microgroove recordings 


-d, runs in phosph 
Low noise level and 
Input voltages : 200-250 A.¢ 


ycwK 


to order at no extra charge 


Price £16.10.0  pius £7.3.0P.Tax 


A.R. SUGDEN & CO. (Engineers) LTD., s:cHouse. ‘vonesiine 


BRIGHOUSE, YORKSHIRE. 


Telephone HALIFAK 69169 


“TELEMAX” °°33,4a:° | AMPLIFIERS 


The Why and How of Good Amplification 
By G. A. BRIGGS & H.H. GARNER [ _————~=—— 


' PRICE 
18 Chapters, 216 p.p. 174 illustrations 


(including more than 40 Original oscillo- 15g 


grams). Printed on Fine Art Paper. | BY Posr 
Bound Full Rexine 16. 


PIANOS, PIANISTS LOUDSPEAKERS 
& SONICS 


By G. A. BRIGGS 


By G. A. BRIGGS 


The Why and How of Good 
An invaluable guide for 


Reproduction, 3rd Edition 
4d Enchusrasts and 


Lovers. 192 pp printed 7th impression) 3% illus 
BIG ag ay hen 


‘ exine ‘ oe n rations, 88 pages 
PICTURE - 


. PRICE 106 Br? PRICE 76 By POST 79 
4' x 3 


PUBLISHED BY 
A 


TELEMECHANICS LTD. WIRELESS WORKS 


3 NEWMAN YARD, NEWMAN ST BRADFORD ROAD, IDLE, BRADFORD, YORKS 
LONDON, W.1 LANgham 7905 Tel: Idle 46/ 
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dio Telephone 


THE “REPORTER” A NEW LOW COST MOBILE RADIO-TELEPHONE 


Maximum economy to the user, both in initial outlay and operation, is the outstanding feature of the Pye 
“Reporter *’ mobile radio-telephone 


Compact, light in weight, and with an extreinely low power consumption, 
the * Reporter ' 


is ideal for all 2-way mobile communication schemes where low capital cost is essential 


SPECIFICATION 
y Range PTC 116 60-100 mc’s Power 
PTC 117 100-184 me's 
tended for simplex working on a‘* press-to-talk basis ‘ 
. Standby 3.5 amps 
double or single frequency schemes | 


Cons 


Receiver only 3.0 amps Ac 6 volts these figures 
; are appromimately 
: | . doubled 
9 in. wide x 14 in. deep «x 54: rans 40 amps = 
23 x 33 x 14. cm.) overall 
, 
77 Kg On/O# switch and AF. volume control 


nt dset Receive transmit presse! switch 
positive or negative 


~ 
~ 
() (A 
Telecommunications 


" ¥ 
Overseas Enquiries to y 
To 


EXPORT SEPT. ° CAMBRIDGE 


e Pport s suitable for use in tropical climates 
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ssuly deipred pl AMV 


FOR THE ‘UP COUNTRY’ LISTENER 


= 
= 


Here is an H.M.V. 6 valve, 4 waveband superhet receiver using all-dry 


batteries, distinctive in appearance and offering a unique performance 


equal of any mains set in its class 


1 acoustic Output equal 

a good mains set 
w iyi 
% Large, clearly marked tuning scale 
MODEL 5614 frequency performan nab ilibrated with wavelengths, frequencies 
tery va n station names Visible on off 


wit! i norma 


except 


indicator, 
% bE xceptiona good reception on 


pa % Variable tone control under all 
ort waves 


conditions of reception 


we xtra Mate Trequency $s %& Sockets for connecting a_ record 
Youmpro. n t ind t ‘ 
for py is y and selec Y ayer with a “ GRAM ™ position on 
hange switch so that player 
%A spec n rh t ish See cree f . 
’ > lett connected. 
pull output hyper 
sensitive 10 loudspeaker % An elegantly slim cabinet with the 
with a flux density of 12,000 lines per controls neatly disposed at the sides 
' Bes! ‘ ‘ ee: BE SRE 8). PS 


Laas a igs oe. ee shies Z - 
NE COMPANY LIMITETL > HAYES «+ MIDDLESEX - ENGLAND 
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FOR INSPECTION OF 


* Divers’ work x Ships’ bottoms * Pier and harbour works 


* Wrecks * Dockgates * Sea-beds * Trawl nets in operation 
AND MANY OTHER jOBS 


MARCONI—SIEBE, GORMAN 
UNDERWATER TELEVISION EQUIPMENT 


MARCONI’S WIRELESS TELEGRAPH COMPANY LTD: CHELMSFORD : ESSEX 
SIEBE, GORMAN & COMPANY LTD - NEPTUNE WORKS - TOLWORTH - SURREY 


ELECTRICAL 
STEEL 
LAMINATIONS 


ALL SIZES 
AND FOR ALL 
FREQUENCIES 


TELEPHONE 
DIAPHRAGMS 


WireL_ess Worip 


—<gp> 
ALVE VOLTMETE 


Valve Voltmeter Type 712 = » 


Frequency range from 30 cs to 200 Mc's 
Balanced, unbalanced and differential inputs 
Measures both positive and negative D.C. voltages 
Six resistance ranges reading up to 100 megohms 
Balanced circuitry ensures exceptional stability 
Very low probe input capacity 

* Quick delivery 


Millivoltmeter Type 784. ‘ies sem 


(Wide-band Amplifier and 
Oscilloscope Pre-Amplifier) 


Frequency range from 30 c/s to 
10 Mc's 


Voltage ranges 0-10, 0-100, 0-1000 
millivolts 
Cathode follower probe 


Can be used as an amplifier up 
to 15 Mc/s 


*® Quick delivery 


Full details of these or any other Airmec instruments will be forwarded gladly upon request 


AURMEC wasoratorens LIMITED 
HIGH WYCOMBE : BUCKINGHAMSHIRE : ENGLAND 
TEL.: HIGH WYCOMBE 2060 CABLES: AIRMEC, HIGH WYCOMBE 


W ikELES 


High ret 
SOLDERING 


TELEVISION CIRCUITS 


NEW 4T#* EDITION 36 NOW READ 


POST FREE 


HAYNES RADIO LTD. enrifto mroocesex 


15 FEET CORED SOLDER 


HEAT CONCENTRATED 
AT WORKING POINT 


PERFECT CONTROL 
FOR SMALL ASSEMBLY - . i i 

| f you are in doubt, visit our shop in Fleet Steet 
FINELY BALANCED Besides giving you excellent advice we have a special 


WITH EASY-GRIP room set aside where at least 16 different combinations 
of amplifiers and speakers are available at the turn of a | 


PLASTIC HANDLE |} switch. Any other combination set up within a few || 


mnutes | 
RAPID, CONSTANT HEAT Here you can sit and | sten in comfort, and decide | 
TRIGGER ACTION FEED = || Which you like the best. | 
|| Apart from the makers mentioned above, we carry a | 

LOW CURRENT complete stock of Wharfedale, Garrard, Connoisseur, 

CONSUMPTION i} Armstrong products, etc If you cannot visit us, avail 
— yourself of our first-class Mail Service 
Also please note, we will arrange Part Exchange of your || 

existing equipment, against the supply of the latest 

models 


H.P. terms if required. One-third deposit and the balance | 
plus 10 per cent in 12 monthly insta/ments. 


PM gl CITY SALE 
WOLF ELECTRIC TOOLS LTD. & EXCHANGE Ltd. 


PIONEER WORKS HANGER LANE LONDON. WS i] 93-94 FLEET STREET, LONDON, SA (Ludgate Circus) 
eomehies COhiede 36056 SEGRCNES GOmecnem wa : . ‘ | Telephone: Central 2 


Routine Factory testing of Mumetal 
toroidal cores 


ft ° 
ae - 
Measurement of Magnetic prop- T h | C ] Precision measurement af magnetic 
erties of Ra ti meaes Stator Lam- e Cc n | Cc a 0 nt r 0 characteristics of toroidal Mumetal 
inations 1 m er i rT. co ¢ 
: pad absentia The key to the consistent excellence ves by the Fervometer 
of TELCON Magnetic and 


Special-purpose Alloys. 


n use in Precision measurement of Automatic testing of physical 
laboratory X-Ray difraction pattern. characteristics of Telcon wire specimens 


Close technical control of production is an all-important factor in the manufacture of Telcon Metals. 
Accurate tests and measurements are made at various stages in the course of production and the above 
illustrations show a few of the many routine examinations conducted in our well-equipped laboratories. 


MAGNETIC ALLOYS—Mumetal, Radiometal, Rhometal, H.C.R., Permendur,R2799, 36/64, Dust. 
RESISTANCE ALLOYS—Pyromic, Calomic, Telcuman, Telconstan, Telconal 
SPECIAL ALLOYS—Thermostatic Bimetals 140, 400, 15, Telcoseal, Invar, Beryllium-Copper. 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD 


WEAD OFFICE: 22 OLD BROAD STREET, LONDON, E.C.2 TELEPHONE: LONdon Wall 7104 
ENQUIRIES TO: TELCON WORKS, GREENWICH, LONDON, 5.£.10 TELEPHONE: GREenwich 5791 


tHE A METAL-WAY 
Dept. WW 


Vv 


} 
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SWESTINGHOUSES , 


ESTAL 
METAL RECTIFIERS. 


WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, 


-— CITY & RURAL——; 


IMMEDIATE DELIVERY FROM STOCK 


“ VIEWMASTER” 


bend for tage | - price €3,23, post free 
Complete Kits cage by age and Single omponents Supplied 
View maste Const t Envelopes 


LARGE STOCKS GENERAL TELEVISION COMPONENTS 
MANUALS Televis Explained, $-. @r 
Osram Valve Manuals, § Wireless Wo 

4 anuals post and 5 


EMi HIGH COERCIVE TAPE, | 200% 
GEC HIGH COERCIVE TAPE, | 200% 


TRANSFORMERS Ov ilaf models, et 
9.10-12.15-18-20.24 v.. 21 350.0-350 v. 80 m 

2 21 Ditto b 2 250 v.21 Heacer 

All Primaries 200-220-240 v 

CHOKES 10H 100 mA. 8 ISH 60 mA_.S11 
ELECTROLYTICS: 8 mid. 450 v. Tubular 

40 v.69 

CO-AXIAL CABLE All makes in stock Be 


na 


Tw Feede 

cous, coir PACKS smor HO Coil Pack, $2 

q a " it Pack, 21/8. Wearite “ P oils, 3 

Te, 

LOUDSPEAKERS Bin PM. 186; Sin. PM, 146; 3in PM, 13 6 
MIDGET WIREWOUND VOL. CONTROLS: |00-250-'k 
kK SK.3K SK.10K.30K oF s }4 eux 
Tor ns Ww { ver (2. Over _2 post free, otherwise 
please add i pack 


"MATCHED VALVES, RESISTORS, &c 


Extensive Stocks New and Surplus Components, Specia 
Purpose Valves, &c 


FOR ATTENTION.WA E ERVICE. WRITE 


CITY & RURAL RADIO, 
101, HIGH STREET, SWANSEA, GLAM 


A MODERN 
AC/BATTERY 
AMPLIFIER 


—AT A KEEN PRICE 


THE GRAMPIAN Type 524 
1S watt Amplifier, for use on 
pe 260 volts A.C. mains and 
t Batcery 
ST PRICE 


£38-0-0 


4S THE 64B4 BLE 


For full details write to 


GRAM(P Pian REPRODUCERS LTD 
% HANWORTH TRADING ESTATE, FELTHAM, MIDDX 


Phone Feltham 2657 Groms - Reamp, Felthar 
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Examples from the New range of 


TAYLOR INSTRUMENTS 


Model 884A. 


A completely new instrument supreme in its class with 
an extremely handsome appearance. Portable, uni- 
versal and providing wide testing facilities to meet al! 
today's requirements. Designed to ensure simplicity 
of operation, accuracy and precision reliability ; its 
many ranges and high sensitivity commend it for both 


workshop and laboratory. 


List Price £21: 10:0 


Available on H.P. 


Models 71A, 72A & 77A. 


An entirely new range of instruments incorporating the latest 
mprovements in manufacturing technique. Refinements include 
rugged moulded cases, clear and easy to read scales and many 


other features 


List Price 7A £12:10:0 72A £16:0:0 
77A £15:0:0 


These instruments are also available on H.P 


Panel Meters 


We manufacture a complete range of moving coil, moving iron and electrostatic meters and 
welcome the of portunity of quoting you for your requirements 


* Obtainable from your usual supplier. 


For full details of the complete range of Taylor products, please write for our new 16 page catalogue 


TAYLOR ELECTRICAL INSTRUMENTS LTD. 


Montrose Avenue, Slough, Bucks. Telephone : Slough 21381 
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Delco Power for AIRCRAFT 


As aceontribution to the rearmament preo- 
gramme GE VNERAL MOTORS LIMITED 
have made arrangements for DELCO 


motors for the Aircraft Industry and other 


OCTOBER 


some ty pic al applic ations 


#® SERVO DEVICES &® FUE! 


,1 I L 
spec ial purposes to bre manufactured at x! 7 tRET 


the FRIGIDAIRE DIVISION w® BLOWERS yw SCANNEI 


The Del range o itish-made motors epi 1 NG 5 


erators, rotar tranel! 


designed to provide power f 7 *eFOLLOWES DEVICE 2° dia. Frame Size Motor 
Two Pole—D.C. 


of ancillary equip # HYDRAULIC PUMP 
control gear ind rad 


N I NG 
Design approval uw held fror the Ministry of id TILAT! 


, RIN o-.2 
> = 
* 2 
Supply Director of Ingtrument Research and gy CAMERA DRIV r/ 7 
Development,for D0. A aft Lleetrie Motors 
®WFLAP OPERATOR 
ren ’ 


Available motors includ tally enclosed, fan 

ventilated flame-proo mmersed types #® RADIATOR 
built to meet users re ements and the *e BOMB 
relevant MLO pec ones All motors ; 
whieve maximum outpat with minimum 3° dia. Frame Size Motor 
wemht and many sriations of standard a Two Pole—D.C. 
designs are regularl manufactured to meet 


individual demands 
DELCO 23%: 


; 


Immersed Fuel 
Boost Pump Motor. 


DIRECT T/V REPLACEMENTS | PR Sur tees 


(Regd ) 


A. ROGGE, \ ' 
134-136 LEWISHAM WAY, NEW CROSS, 8.E.14 


WAT J695 


ANNOUNCES 
A NEW SPARE PARTS MANUAL 


RESERVE YOUR COPY TODAY. Delivery approx. |4days 


The Skyway TAPE RECORDER 
& RECORDING AMPLIFIER 


CONTENTS 
Price list of parts used in most makes of TV sets 
(This is invaluable when estimating, even if you d« 
ot use our service.) 
Notes « difications 
Deta 
mBiy or asa 
Particulars f the quickest “Direct T V € incorporated includir 
Replacement service E giand as . 3 Op c , ; or 74 “ se n Hi.Fl record playba 
D t waste time expla g that you are waiting for 
a part. Pt e TIDEWAY 3696 
POST THIS COUPON TO-DAY FOR MANUAL 


RECORDER UNIT De Luxe AMPLIFIER 
DIRECT T V REPLACEMENTS 'e) KIT with 8-stage 
134-136 Lewisham Way, New Cross, $.E.14 KIT 18 wiring diagram 
enciose 6d. stamps for y “ are Parts —_ PRICE GNS 


spatch as Mustrated leaflet free on request 
Less Tape & Ree 
NA ME FIRM 


aaa = complete 695 BAYId Tae 


With Tape & Reels . O8-7) CHURCH GATE LEICESTER ltd 
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ONLY the LAB unit has al 
these features... 


+. Continuous storage Here’s the most practical way of buying and storing 

resistors that anyone could wish for. Occupies only 
* 790 resistors ina space 12”°x4'x4 48 sq. in. of shelf space. As easy to use as a card 
index. Rapid selection from 700 sorted and carded 
* Ohmic values separately carded resistors. Continuous storage — empty cards merely 
replaced with full ones available from stock. The 
Lab Continuous Storage Unit is supplied FREE with 


initial purchase of 


* Finger-tip selection 


180 Type R Resistors (Order LSUC 4) 
or 240 Type T_,, Order LSUC } 


CONTINUOUS 


STORAGE UNIT 


RESISTOR SPECIFICATION 
| Max. 
Ref. Type Loading Volts Range 
T i-watt 3 j-watt 250 10 ohms | 
R | j-wate I-watt 500 10 agehens *x} The Lab Continuous Storage Units are available 
Tolerance available + 20%, + 10% 5% from your normal source of supply, but more 
es _ detailed information can be obtained from 


THE RADIO RESISTOR COMPANY LTD 


50 ABBEY GARDENS, LONDON, N.W.8 - Telephone: Maida Vale 5522 


JACS2i NON-MIXING RECORD CHANGER 


Beautifully designed ¢ 


br ant 3-speed ur 


ngle-speed rim-driv 
controlled ts 


They’re “age 
they “ Take all Records”’ 


AC 3514 GRAMOPHONE UNIT 
ring patented 3-speed rim-drive 
feed-back 
> available 
governor 


3. pont spring susp 
plug-'” pick-up r 


—AND A NEW PICK-UP FOR SALES 


RTHODY NAMIC Pick-up plays Al 


COLLARO LTD., RIPPLE WORKS, BY PASS ROAD, BARKING, ESSEX. 


can help your career throug 
personal postal tuition 


in any of these subjects 


Accountancy Exams. & Aircraft Eng. & Radic & Architecture & Auditing 
tw BGook-keeping & Building & Carpentry & Chemistry & Civil Service 
% Commercial Art & Commercial Arithmetic % Company Law & Costing 
t& Diese! Engines & Draughtemanship & Electric Wiring & Engineering 
Civil; Electrical; Mechanical; Meter; Steam; Structural) & Jigs, 
Toots & Fiatures & Journaliom & Languages & Mathematics % Mining 
% Modern Business Methods & Plumbing & Police %& Press Tool Work & 
Quantity Surveying & Radio & Salesmanship & Secretarial Exams. & 
Shorthand & Surveying & Tet = * Textiles 
% Works Management & Workshop Practice 


and GENERAL CERTIFICATE OF EDUCATION 
SUCCESS WILL BE YOURS 


College Student your own Personal 
oach you until you qualify, at your pace 
time wasted. You will learn quickly, easily 


SEND TODAY FOR A FREE PROSPECTUS 


BENNETT COLLEGE DEPT. 4.41, SHEFFIELD : 


Subject 


AGS (iF UNDER 21) 
LEASE ¥ Te IN BLOCK LETTERS 


errrrie Titi irri iii) ceeeeeeees 


records | Features twin-po 
Needie selection and appropriate 


t stylus and patented weight 


pressures are effected by simple switch mechanisms 


Phone: Rippleway 5533 


JUST PUBLISHED 


TELEVISION FAULTS 
N. STEVENS 
72 pages | 24 page supplement 
THIS BOOK CONTAINS— 


A quick reference fault guide giving more than 
60 faults, with test procedure. 


Demy 8vo. 


Detailed explanation of probable faults in all sec- 
tions of the receiver, arranged in logical sequence 
Diagrams of the various sections are included, 
together with fault tables to aid quick location 


Half-tone illustrations of typical defects in picture, 
with designation of faults responsible 


A comprehensive index 


A supplement comprising circuit diagrams and 
specifications of the following British televisors 


BAIRD ‘“‘EVERYMAN,”’ ENGLISH ELECTRIC, 
MARCONIPHONE, MURPHY, PHILIPS PROJEC- 
TION and ULTRA 


Television Receiver Practice, by Roy Holland 

The Oscilloscope Book, by E. N. Bradley 

Magnetic Recording : Wire and Tape, by M. L. 
Quartermaine 

Audio Handbooks, by N. H. Crowhurst, A.M.1.E.E. 
each — 
No. |. Amplifiers ; No. 2. Feedback. 


NORMAN PRICE (PUBLISHERS) LTD., 
283, City Road, London, E.C.!. 


OcToner, 19%7 Wrrertrss Worn 


FERRANTI 


Transformers 
and Chokes 


The ‘H’ range transformers and chokes are designed to meet 
the most stringent requirements for Service and Civil Radar 
and Radio Equipments. They are hermetically sealed and 
fully tropicalized, and their compactness is made possible by 
using ‘C’ cores of high efficiency. Each unit is individually 
tested. Components can be supplied to meet individual needs 
with ratings up to 14 kVA at §0 cycles and correspondingly 
higher ratings at higher frequencies. 


range 
Hermetically sealed. ‘C’ core construction 


FERRANTI LTD. TECHNICAL SALES DEPARTMENT FERRY ROAD EDINBURGH § | FERRANTI 


{ 
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(.. important new book recently ; Other selected titles | 


published for WIRELESS WORLD 
Advanced 


Radio tee Theory of Waveguides 


By L. Lewin. Sets out the various methods 


. that have been found successful in treating 

) \ é j the problems arising in waveguide work. 
; J } The author has selected a number of 

| topics as representative of the field in 


h the centimetre-wave engineer is at 


Suppression s | aaa 


Sound Recording 
eption “This practical handbook by elude: engine Gan soe and Reproduction 


thermostat and ntactor 
motors and generat rotar KB J}. W. Gedfrevy and S. W. Amos, 
ters, neon signs, fluorescent light Bosc... A.M.IE.E.. in collaboration with the 
(Mther chapters deal with the BBC Engineering Division Covers in 
and choice of suppressor com detail the theory and practice of disc, 
vents, methods of sting the source magnetic and film recording with special 
interference, and suppression reference to equipment used by the BBC 
ver itsell The text is fully illustrated with nearly 
) diagrams and photographs. 
ls Od net Ry post 10s 1 ld t0hs net Ry post 30s Td 


whsellers or direct by post from the address below 


ILIFFE & SONS LTO DORSET HOUSE STAMFORD STREET, LONDON, S.E.! 


? KNOWN OR UNKNOWN ? PERFECT TAPE-TO-DISC “DUBBING” 


and RECORDING COMBINATION 


RESISTORS 


CONDENSERS @ FERROGRAPH TAPE RECORDER 
@ M.S.S. DISC RECORDER 
ACCURATELY @ LEAK TL/I2) AMPLIFIER 


! N D I CA T E D Hear chis excellent combination at 
DIRECT SOUND DISCS (SUPPLIES) LIMITED 


178 Bispham Road, Southport, 88153 
ON DIAL 


and 
Ee ont pig 30/. omy TRANSCRIPTION & DUBBING SERVICES 
SS en , 126 High Rd., Willesden Green, London, N.W.10 
THE RADIO MAIL RES. CAP. BRIDGE KIT IS 
COMPLETE DOWN TO THE LAST NUT 
AND BOLT 
S megot 


100,000 oF 
1,000 of 


on ALIARATING serrate craph PRESSING AND DUBBING SERVICES 


kit As stra (Tape-to-Disc — Tape-to-Tape) 
NEW MPONENT ‘ y selected for accuracy “ Master "' Making, etc 


Wearite Tape Decks Disc Recorders 
Magnetic Tape Biank Discs 
Reflex Speakers Feeder Units 


EASILY ASSEMBLE ‘ and dagrams 


RADIO MAIL, anes cients plone TRADE — EXPORT — PROFESSIONAL 
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High permeability 


MAGNILAS 


by Standard 


have steadily been improved and 
extended in range over many 
years and are produced by a 
Company which bas the unique 
advantage of being large scale 


PERMALLOY C for highest 
initial permeabilit Useful ‘ 
~ — ceevanr ole band users of these materials, 
formers, choles, relays and 
magnetic shieldin: c c Ts ‘ 
aunetic shielding As a result of this, much direct 
meability with unusually - . 
he le memeren experience of the requirements 
phrams and pole pieces PERMALLOY 8 for higher flux ° ° . 
densitien than Permalion ¢ and the applications of magnetic 
meability Suitable for low 
power and intervaive trans 


_- alloys is available, thus giving a 
full appreciation of the desirable 
rae se re 


lowering of maximum flux characteristics and the actual 
density or of Curie point 
Small variation of perme 


ability with frequency ideal conditions of use. 


for H.F. applications 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W C 


TELEPHONE LINE DIVISION North Woolwich, London, E.16 ALBert Dock 140i 


OCTOBER 


a _ — Actual size 


a famire.. * 
FORTPHONE wn AID 


is shown } mar 
of Foruphone Lid 


\ 
S MAGNETS ZA _——~ 
X = a 
. ZA 


Maximum magnetic energy in a limited area is 
required to ensure the efficient operation of this Hearing Aid 
receiver, and a Murex Alcomax II] Sintered Permanent Magnet 
is used to provide these conditions. Efficiency and stability 
are distinguishing featur of Murex Sintered Magnets 
MUREX LIMITED © (Powder Metallurgy Division) Actual size 


RAINHAM ESSEX Telephones RAINHAM ESSEX 3322 of Magnet 


ane " Mice Central H e. | pper Woburn Place, W.C.1 hel Sten 826 


“HIGH VOLTAGE | 
§ KQUIPMENT — : 


3,000-—90 000 volts 


Stabilised ELT. Supplies 


Insulation and lonisation Testers 


linpulse Generators to Z50kV. “FE xX c E Z” 
: || MAGNETIC TAPE RECORDERS 


Stabilised and unstabilised power units are : | Although designed primarily for high quality syn- 
now available between the ranges of 1,000: }j| chronised sound with sub-standard film projectors, the 

rable: ane ’ : |} EXCEL is used as a first class recorder for high 
and 75,000 volts at | to 20 milliamps, and: ||| fidelity work 

up to 90kV. at 2mA. : WIDE FREQUENCY RESPONSE 

FREEDOM FROM wow AND FLUTTER 
10} in. DIAMETER FLYWHEEL 
SUPERIMPOSING 


eeeewneee 


s and neorest Agent please write t 


Write uli detaus t i| 
\ =; il} NOISE SUPPRESSION 
=. : TAPE CAPACITY: 3,250 (c 
\ el PORTABLE. WIDTH 14} in. DEPTH 17} in 
: | HEIGHT 84 in 
EXCEL sO SERVICES LTD. 


34A, POTTERY LANE, LONDON, W.1II 
NORWOOD WORKS, NORWOOD AVE. SHIPLEY, YORKS. 


Telephone: Park 6955-5237 . Telephone: Shipley 5129! 
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apologise for delay in the past 


but are pleased to announce that supplies of 


The 


AXIOM 150 
Mark Il 


12-inch low. P.M. 
Loudspeaker 


proved acoustic properties of this the latest in the SPECIFICATION 
AXIOM High Fideliry Loudspeakers command the Frequency 
those who require quality and value in a speaker Coverage 30 15,000 cps. 
Overall 

Diameter {2° (31.3 cms.) 
risters, ensuring minimum “ scratch” from recordings. On st Overall Depth 6}}° (17.6 cms.) 
Fundamental 

Resonance 35 c.p.s. nominal. 
nm the AXIOM 150 Mk. II has a wide frequency range and the very | Voice Coil 

Diameter i{}" (4.4. cms.) 
Voice Coil 
in orchestral reproduction, Impedance 15 ohms at 400 c.p.s. 
Max. Power 

Capacity 1/5 watts peak A.C. 

all good quality amplifiers Flux Density 14,000 gauss. 
, , Total Fiux 158,000 
Special reflex cabinets have been designed with speaker aperture at optimun Nett Weight 12ibs. 13 ozs. max. 


reproducer gives extremely smooth response in rhe 


to advantage no matter what the origin 


mance ensures faithful reproduction down to the lowest frequen y 


s new AXIOM is a marked advance on past models and is suitable for u 


t 


jistening heigh 


invited to write for details of the 


4 
. 
” 


6 


— A Axiom 130 Mk. I and the specially 
Good § designed reflex cabinets. 


GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx. WEMbley 


ophones equal to the be 


range is available from £2 12 
a “ Ronett muicrophene tor every 
Wrte NOW f ctails and technical 
tio Trad r ur welcomed 


* 
RONETTE /:/tcr-cell CRYSTAL MICROPHONES from 
% Sole Distributors to the Retail trade except for Mod» No. 088. 


PANREK MAGNETIC RECORDING LTD., 28, NEW BOND STREET, LONDON, W.1. @ Gabdie:: PANREK LONDON. Telephone: MAY. 3903. 


———M. R. SUPPLIES Ltd.—— 


the particular attention of Production Engineers and Laboratory Directors to 
lowing brand acw material available from stock All prices nett 
STUART CENTRIFUGAL PUMPS 


. ee. 


omy 


7 : Ms \ 
VAY ) (25/6 


\ 
‘ 


Post Paes 


* 
ee a 
\ 


VARIABLE TRANSFORMERS. Ke ory 


A We sa 
scorkshop LOMDEX A.C. RELAYS. me 


LONDEX Mosel LI 
. \ P 76 
' P | 

in y our EVERSHED BRIDGE MEGGERS 

. ’ Serving 18 10 . pian! aunarteniier Sen Ohiaet 
pocket! | 

i SANGAMO SYNCHRONOUS DEVICES All 200 250 SO ¢ RUNNING TIME 

THE TELEVISION AND METERS ; ' £55-. TIME SWITCHES 
RADIO SERVICE ENGINEER | Be cmon? INTERVAL PRO ESS TIMERS, -ap. 
MASTER TRIMMER KIT : ; . 


MINIATURE CRYSTAL CALIBRATORS 
Contains 1 Screwdriver. oe + “ ree 
| End Trimmer 1 Set of Feeier Gauges. ; . 
£55 
1 Side Trimmer 1 Set of six Box Spanner: ONE-THIRD HP. MOTORS 
| Vasiey Switeh Contact from 1 to 8 B.A. = ae - a napa 
Adjuster 1 Set of Four Spanners FRACTIONAL MOTORS 
1 Low Capacity Trimmer trom 0 te 8 B.A. ; 476 


“ 4 
achie f h meta ase 


. 


SLIDING DIMMERS 


Export enquiries invited cheng 


. Arges re sud a Wales os 


J r 5 NEWMAN LTD. | m. R. SUPPLIES Lid. 68 New Ontong Street, London, W.C.1 


Tel. EUSton $176/7 o 
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A push with the finger and if's fixed!-—and it's equally 
simple in design. Comprising only four parts, a combined 
mounting and earthing terminal, an adjustable inner elec- 
trode, a combined outer electrode and terminal and a 
moulded dielectric, yet it has all the essential requirements 
of a high frequency trimmer and compares more than 
favourably with articles of far greater complexity. It 
capacitance change from maximum to minimum is prac- Pe onet 
tically linear, a feature which greatly assists production o = 246" 

line adjustment and, despite its open construction, the 531 o 1 Oeae 

Trimmer has high resistance to tropical exposure. - MOLE LAYOUT IW PANEL 

080" pia t -005" 


RANGE (MOUNTED) : 1lto 8 PF and 05 to 8 PF 
RATED WORKING VOLTAGE : 800 volts D.C 
POWER FACTOR : Not greater than 0:12% 
INSULATION RESISTANCE : 10,000megohms mini ; 
MAX. OPERATING TEMP. - 


316" 0147 -002"_ 
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UNIQUE OFFER OF TECHNICAL GUIDANCE 


oused © attractive dove-grey stee! aboard Our special offer . GB, or com- 
portable ¢ circunt f Brand new oteem well two Decca XMS Heads, €12, or 
and fully guaranteed. Ov offer, 15 with Acos GPI9 and GPIOLP, 411/10—. 
gms. (Lise 24 gns.). Ins., carriage 5 8.5.2. MUIC GRAM MOTOR for 334 or 
HIGH-FIDELITY SPEAKERS sc)! \availabdie 18 r.p.m., 43 17.6; model MUI4 as above 
without Purchase Tax Wharfedale Bronze but for 334, 45 and 78 instantly switchable, 
4664 Both motors complete with turn- 
table, rubber mat and fixing screws 
; ACOS GP 20 PICKUPS, with long white 
& 10 - ; Grampian 12in., 10 wart, &7 orine arm and either Std. or L.P. head, 
GARRARD }-SPEED GRAM UNITS wr! 43, 11S, of with both heads, C5 14/9. 
pickup arm and complete with two Decca COMPLETE RECORD PLAYERS, single 
atest type XMS high-fidelity Magnetic Heads record and autochange. Send for catalogue 
pecial offer, €12 giving details of our nine different models 
GARRARD 3-SPEED AUTOCHANGER, ncluding al! popular combinations of pickup 
del ® WITH NEW TYPE LONG tor and cabinet 
tracking and two separate RECORD PLAYER CABINETS, [5iin 
ecca XMS heads (not to be confused with wide x I3jin. back to frone a 64in. high, ex- 
tochangers with turnover pickups). Price Manufacturer, motorboard cut for Decca 
' Or fitted with the Acos GPI9 and motor, finished in brown rexine with carry 
i-fi crystal heads, €17/10-. Carr. 5 ng handle and hasps. While they last only 
tard ines : ed number on! 396 Also similar cabinet but lin. extra 
SYMPHONY ‘ COLLARO SPEED GRAM UNIT wich height, $0/-. Uncut, extra thick motorboards 
he pate t ‘y ’ autostop and pickup arm on unit plate, GB/4)- to fit above cabinets, 7/6 
t + COLLARO SINGLE. SPEED AUTO.- MICROGRAM CABINETS, ex-manufa 
CHANGER, plays nine [0in. or I2in. re turer, brown rexine, carrying handle, room 
6.49 174 for 3- to 4watt amplifier, single record 
COLLARO THREE-SPEED AUTO- gram unit and ficced baffle for 6j:n. speaker, 
CHANGER, as above but for 334, 45 and attractive gold speaker grille at front. While 
arom, €1282. COLLARO }-SPEED they last, $5)- , 
MIXER CHANGER, €14 192 BASS REFLEX CABINET KITS, 30in 
COLLARO PICKUP HEADS to suit high, consist of fully cut patent acoustic non 
above Gram Units and Autochangers resonant timber, deflector-piate, feit, 
standard) «Magnetix 39S; High-Fidelity screws, etc. and f nstructions 
iM rae Magnetic (78 rpm. only), 4 ~-; GP27 in speaker model (Sin. wide x I2in 
we , “y orporating Acos GP high-fidelity crysta 85-; [0in. speaker model (larger), 
‘ net 196 ( i 4 > 
cartridge and perma t sapphire needie lin. speaker model (larger), 10716. Carr. 7/6 
sed.. L.P. or Oual-Purpose), 62/4. Ready built, 7 6 extra 


f - EO GRAM UNIT. ™ 
“aatiny AmPLiniE DECCA SPEED GRAM UNIT. Mode!  HORTHERN RADIO SERVICES 
wre by REES MACE Rad . turntable ¢ oes eee — wing Hh 16 Kings College Road, London, N.W.3 
watt ; ; ’ .¢ inal pes 9 heads. Unit supplied Fhone: Piiurese GD14 
gs for floating metal plate on wooden Tubes | Swiss Cottage and Chalk Farm 


aram ‘Mike 
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SENSITIVE PANEL 
MOUNTING METERS 


MIC ROAMPE © C 


= 


SIZE 34 5 


RANGE 25, A ISA 1SuA 

to to 

34 FIDELITY OUTPUT SOA SOA SOA 

RECORDING) $.50 types microammeters are stocked by M.R 
and 1Sin. per second 


AND MC. MICS. AND GRAM Supplies Ltd. at 68, New Oxford Street, W.C.! 
CONTROLS FOR “ MIXING All sizes available with MIRROR SCALE 
MATIC ELECTRONIC ERASE Ist Grade Accuracy. 
SPEAKER UNIT WITH LEAD 
AND FORWARD WIND-ON Available for delivery ex stock— 
D FOR PUBLIC ADDRESS. etc Universal Test Sets 1,000 and 20,000 Ohms Voit 
v e with Migh Quality Reproduct 


—,. S008. : 
as above £26. BRITISH PHYSICAD) LABORATORIES 


TRATED BROCHURE FROM 
ASSOCIATED CINE EQUIPMENTS LTD HOUSEBOAT WORKS|”|RADLETT - HERTS 
353, BEXLEY ROAD, ERITH, KENT. Phone: Erith 2543 Telephone \RADLEAT 5614.56 


Octoser, 1952 Wrretess Worip 


Never before has there been a record 
changer equal to the B.S.R. Monarch, 
which without doubt gives tremendous 
sales appeal to any instrument in which 
it is mounted. It includes all features 
demanded by the discriminating listener and has a styling and 
colour that will blend with any cabinet design 

Simplicity of design guarantees long life and trouble-free operation 
The controls’corsist of one knob oniy, no levers to adjust, no loose 
fiiments, no confusing adjustments for playing the-increasingly popular 
”” g, records 

A brilliant new three diameter selector enables different diameter 
records to be played automatically. The machine thinks for you by 
automatically adjusting itself for all three diameters. 

Quality of reproduction is unequalled due to the outstanding per- 
formance of the latest B.S.R. reversible pick-up cartridge with two 
sapphire styli for standard and long playing records. 


OUTSTANDING FEATURES 


% Automatically selects and plays 12°, 10°, and 7° records, mixed in 
any order at 33%, 45, or 78 R.P.M 
* Changer automatically stops after last record, motor is switched 
off and pick-up is returned to rest position 
* Carefully designed to reduce moving parts to the very minimum, 
giving long trouble-free life 
# New turr over pick-up has extended range up to 10,000 c.p.s. Self 
compensated accurately for the L.P. lower frequencies with the 
Turnover frequency at the correct point. Compliant enough to 
take the lowest frequencies. 
*% Operates on 100/125— 200/250 volts, 
50 cycles, A.C. mains. Models avail- 
able for 60 cycles A.C. mains 
Careful design allows us to deliver this 
unrivalled unit anywhere in the world 
at competitive prices 


Birmingham Sound Reproducers Ltd., Olid Hill, Staffs. Grams: ‘Electronic Old Hill, Cradley Heath.’ 
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stars tn 34 countries 


rite for export 
latest 


details 


FURZEHILL LABORATORIES LTD. 


BOREHAMWOOD — HERTS — ENGLAND 
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REDIFON R50M 
supreme, world-wide 
muni at 
ha ‘ er 
meteorol 


* _ 


ediflon 
LINKS 


Nation to Nation ¢ TLonn to Tonn 
Village to Village ¢ Ship to Shore 
Ground to Aircraft 
Radio Telegraph, Telephone and frequency 
shift, Teleprinter: high, medium and low 


power Transmitters: Communications and 


Diversity Receivers. 
¥ ¥ * 
REDIFON LIMITED 


BROOMHILL ROAD 
LONDON, S.W.18 
ENGLAND 


REDIFON G.R.49D) Equally suite 


xed, transportat and motile tnetalla 


Examples of 


DUBILIEP. 


CAPACITORS 


Details of the complete range of Capacitors 
manufactured by Dubilier are available or 


request 


UBILIER CONDENSER CO. (!925) LTO., DUCON WORKS, VICTORIA RAD., NORTH ACTON, W.3 
‘elephone : Acorn 224! (5 lines) Telegrams: Hivoltcon, Wesphore, London 
Cables: Hivoltcon, London. Marcon: International Code 
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Telephone Ii 
by Radio 


The type VMS Broadband V.H.F. radio equipment has 
been designed to overcome the tele-communications 
problem existing tn areas where the provision of 
landlines for trunk communications 1s impracticable or 
uneconomical 
Operating in the V.H.F. band, the system caters for the 
transmission of up to 36 telephone channels to C.C.1.F. 
standards. When used in conjunction with VMR repeater 
equipment links up to several hundred miles in length 
can be established 
VMS VMR equipment has been planned on the basis of 
maximum accessibility to simplify maintenance ; the 
sub-unit construction employed facilitates fault 
ocalisation, and permits the rapid replacement of 
defective units by semi-skilled staff 
4.T.M. engineers are always prepared to study your 
problems, and to recommend the most suitable 
equipment for your complete system from the 
comprehensive range of A.1T.M. products, which includes 
channelling equipment of all types and other essential 
V.H.F. radio items, such as aerials, filters, automatic 
hangeover gear, towers and feeder cables. In addition, 
specially equipped teams are available to conduct field 
irveys in any part of the world to ascertain the most 
table ¢ pment and station sites for any project 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


a y) R. & T. Division, STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2 
Telephone: TEMple Bar 9262 . Cablegrams: s VGEREX. LONT 


AT142$1-8107 
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—towards perlection- 
LOWTHER MASTER CONTROL UNIT 


Designed to mect the nevds of the A ucdiophil. 
COMPACT, ROBUST, ACCURATELY CALIBRATED UNIT, INCORPORATING:- 


OCTOBER, 


Full ‘6s d Treble life 
Top * roll off” control, } position (4 & 5) — borscht ass an reble lift and 


7 Gain control for Mike and Records—Radio input 
Roll off " rate controi ( ) pre-set control 


Selector —Mike—Record or Radio input, with a 
choice of four compensation circuits for »—78 
and L.P. recordings 


IDEAL FOR WILLIAMSON OR OTHER HIGH QUALITY AMPLIFIER 
Leaflet sent upon Request 
AT LAST! A VERSATILE UNIT TO MEET MODERN REQUIREMENTS. 


THE LOWTHER MANUFACTURING COMPANY, 


Lowther House, St. Mark's Rd., Bromiley, Kent 
Telephone : RAVensbourne 5225 


ents and Accurate 3.6. Brown 
WIRE STRIPPER AY A 


Ideal for production work on mos 


types of insulated wires and small TY PE 
flexible cables up to |” outside diameter 


Hyde Stripping Machines are cutting - FA D PHO N E S 
the costs and speeding the production ; 

~ many worl.-famous manutacturers 

Send samples of wires or cables used 


aga bg ~ for LONG LIFE and 


abies up to outside diamel: 
d or inflexthle conductors, ask TROUBLE-FREE SERVICE 
of the Hyde BENCH TYP! oe ‘ 
Stripper, winch has straight , 
action 


“toeptiogal 
h sensitivity 
ateur and profesalonsa’ 
' porates powerful cobe 
tockists om Oemonstrotors sare . ol magnets with Mat Stalloy diaphragms 
e bme 
' ; pela " hme at 1,000 we 
BUCK & HICKMAN LTD. 2 cutie ah canoe ibtete tes 0 
> t . ange oe rite for MTinetrate 
®_ONDON: 2, 4 & 6 Whitechapei Road, E.i Ra i ee 
ALPERTON 264 Water Road, Abbey Estate ) > re + 
HIRMINGHAM: 2932 Whittall Street, 4 b=) (i hrown 11d 
ey 
MANCHESTER: Adair Street, 1. (P.O, Box 148 
GLASGOW 49 Robertson Street, C2 : . SHAKESPEARE ST WATFOR ER 


vv 
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This is Britain's famous 
years the favorite ¢ 
boratories ack country of the 
world to he the finest tetrode ever made. It is ¢ 
Fently used ix, the Leak W hamson. Racho Craft 
other fine 4mpbhers 
versatile power tetrode with » number 
PPhications It may be used in the output 
udio-fre, 


‘ure 


samen 
Sa 
of useful a 


lator or as 4 radio 
'phiier 


ndirecth heated bean 


1 tetrode 
le 


Opera TING CONDITIONS 
Single Valve 


loode 
AF Amplifier Connected 
Anode ay d Screen Voltage 
Bias Vol “ - 


View looting o@ 
j | Undenide of dase 


4 7-25 

AU dimensnons ane tm mm and arg Twe Voives Push-Pull, AF Amplifier. 
er 1COP where otherwise sated Tetrode connected, Auto Bias 

heat “KS (Oata Per pair of valves unless otherwice stated) — 

fonnected fonnecied Anode volaee nem 

Heater Voltage tes eee 63 63 
Heater ¢ urrent ene cateniptrvess 
A d g 


RATINGS 


ER 
FAMOUS KT66...IN USE ALL OV 
THE 


OWLEDGED TO BE THE 
<NOWLEDGED 

“RICA AND ACKN 

AMERICA 


~ EVER MADE 
FINEST BEAM TETRODE EVE 


tad 


Th hotogra hic roduction is token from liter r blished i y 

e Pp 10 g iP rep teraoture pu n America b the 
ipo a d g/ es ent yu solicit u ! fi e 

Br itish Industr tes Co ration an vi anen ire! nsol ed tribute to this fine valve 


baal 5 = hot reco mended . 7 
tiler a Con of operation ™ anode tsp etion S nw <reen Drenbation * valve 
wes On de ” ‘ : 
ze miiaelbie ation “round the dur Should te : wt Voir . Per 
mh eet ben we ap 
may be im, Olend, dace noe loopy ony b oad 
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OUSE, 
+» MAGNET H 
ENERAL ELECTRIC CO. LTD 
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soundmirror 


A self-contained recorder reproducer giving a fauitiess performance. The ideal 

equipment for HOME ENTERTAINMENT, PUBLIC ADDRESS, CONFERENCE 

RECORDING, and SOUND COMMENTARY for SILENT FILM PROJECTORS 

@ “ Finger Tip" operation—one contro! provides tor ‘‘ Record ''— ‘* Piay " “‘ Rewind" or “ Fast 
Forward '' requirements. 

@ Constant Tape Speed—7.5 inches per second. 

@ Frequency Response—Essentially flat trom 100-7500 c.p.s 

@ High Quality Push Pull Output. 

@ Recording Duration 30 minutes per reel 

@ Dynamic Range approximately 40 decides. 

@ Power Supply 200 250 A.C. 50 cycies—Consumption 80 watts. 


Now available in Engiand—che THERMIONIC PRODUCTS LTD. MODELS AVAILABLE 


rere Leal et . ordir 
vag OE gy gg ge Division SM WW, HYTHE, SOUTHAMPTON. Phone ; Hythe 3265 FROM 


wor Morris House, Jermyn Street, Haymarket, $.W.! £69 -10-O0 


chal! 6422 


Leeds Newcastie and Glasgow 


WE PAY TOP PRICES 


For American Surplus Electronic Equipment 
Any quantity or condition 


LOOK AT THESE EXAMPLES 


for equipment in good condition 
Receiver R54 APR4 with tuning units TNI6, 

17, 18, 19(or bought separately) £ilo 
Receiver AR88D ‘ «ss 
Frequency Meter TS/i75 , £80 
TX RXRTIB ARC! £50 


We pay similar Remarkable Prices for 
IGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc/s Receivers APRI, APR4, APRS, RS ARN7, BC348. 
SIGNAL G 0 BC342, BC312, R78 APSI5, R28 ARCS 
Price £7.10. 0 Frequency Meters BC22!, TS174.U 
Be ee les Tk ie tae echtewed cae commana oem Test Sets TS3, TS13, TSI4, TSI7, TSI9, TS33, TS34, 
: TS45, TS47, TS59, TS69, TS102, TSI18, 1EI9 

Transmitters ARTI3, SCRS522, TRCI, TSC6-12-13, 
tay cate om SCR300, BC1000 


price 37/64., and 2 range of » ely caliorated variable condensers, Synchronisers BC1!148 Modulators BC! 142 
100pf.. S00pf.. and 1000p!., price < 


Obtainable only direct / , cturers. Send for full techn Phone us immediately, transfer charge 
details or call at address bel 


HOMELAB INSTRUMENTS LTD., ALTHAM RADIO CO. 
68a, COBDEN ROAD, LONDON, E.!! BRAZENNOSE STREET, MANCHESTER 2 
, Telephone ; LEY 56S! Tel. : DEAnsgate 5387 


TYPE L33 


CiTOR 


A. H. HUNT (Capacitors) LTD. 
WANDSWORTH 
LONDON, S.W.18 

Telephone: BATtersea 3131 
Established 1901 
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For fast, 

reliable servicing 

Hunts provide the widest 

range of replacement capacitors, 

including Electrolytics, Metallised Paper, 

Foil and Paper, Stacked and Silvered Micas, etc. 
Illustrated is the standard cylindrical aluminium cased 
electrolytic fixed by an external mounting clip. This type 
is used extensively by the leading Radio and Television 
equipment manufacturers. The range shown below is 
a small example of the wide variety of types available 
for speedy delivery. Stocked by all leading wholesalers. 


Dimensions List Price 
‘= . 


) 4 id 
eea-ee4-@ 


~wun-ere 
SOSSHCOHS COR CESS | & 


With all dual units the ripple current figure applies only to the first, or 
reservoir section 


R.F. BRIDGE B 601 15 Kes. to S Mc/s, 


Capacity: O01 pf. to 20,000 wf. in five ranges. 
Resistance | 10 ohms to 10 megohms 4 ranges. 
imeuctance veives which w resonate the above 
capacities between (5 K 

Direct reading accuracy 1s 

eo to 3 Mcis and may fe 


Wayne 


THE WAYNE KERR LABORATORIES LTD... NEW MALDEN, SURREY ‘MALDEN 2202 
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@ This bridge not only measures balanced or 
unbalanced impedances with equa! facility, but also 
has the merit of extremely low impedances looking 
back into the terminals and from the terminals to 
ground. It provides, at radio frequencies, the 
range, flexibility and stability of an audio- 
\ frequency impedance bridge and, having a 
neutral terminal available, it permits the 
measurement of three-terminal networks 
A high degree of accuracy is maintained 
throughout the full frequency range 


~ 


(*® 


fi 
SZ? Kerr 


HANNEY of BATH offer 


EDDYSTONE 740 RECEIVERS. £38 15 aire te 


SPEAKERS AT THE OLD TAX FREE RATE 
‘ . a3 5 


12 
96 21 


135 
ma 


WILLIAMSON AMPLIFIER 
24 
15 


VIEWMASTER 


31 
y 10 


WIRELESS WORLD TY sUPERREr 


CATHODE RAY TUBES 


L. F. HANNEY 


977 Lower Bristol Road, Bath. Tel. 3811. 


Introducing .... 


Neurtec Components 


TRADE MARK 


for the Radio & Electronic 
Instrument Industries 


Croup Boards and Mounting Strips 
Miniature Component Mounting System 
High Voltage Mounting Strips 


Precision Instrument Cases 
trom Stock or to Specification 


Send for illustrated literature to the 
Component Division, 


JOYCE, LOEBL & CO. LTD., 


Vine Lane, Newcastle upon Tyne, 1 


Octorm, 1952 Wimeiess Wore 


PREM! 


ESTAB. 40 YRS. 
B H MORRIS & CO. (RADIO) LTD 
Ptense quote Bene, W.W TELEVISION 


Now being delivered. 


THE PREMIER De Luxe 


MAGNETIC TAPE RECORDER 


THIS UNIT COMPARES MORE THAN FAVOURABLY WITH ANY OTHER 
MAKE OF TAPE RECORDER AT DOUBLE THE PRICE 


The 7 VALS ALTER has been 
specially — high quality 


VALVE LINE-UP be ret “age OBL7 Second stage and Tone Control; #V* 
Outpat XS Mectifi VT)0) Bias aed Erase Oscillator; 7193 Record Level Amplifier 
Magic Eye f rd Leve ’ 


OUTPUT 4 Watts 
CONTROLS Votur Record Playback Switeh. Treble Boost; Bass Boost—on/of 
A VISUAL MAGIC EYE Record Levei Indicator i» incorporated. 

The unit is hous a supertly Aniahbed portable cabinet which incorporates a com 
partment he Microphone whee not iw ase Weight complete 35 |i Dimensions - 
2 ng ; lee} high 

The PREMIER Kecorder incorporates the NEW LANE TAPE TABLE. 


ards and incorperating features ensuring low leve! o 
t the full length of tape 

F 
directs , ’ " 
HIGH FIDELITY RECOR: i R APPROX. PLAYING The Tate 
s fitted wit gh Odelity ‘ i of new design wound to high impedance 
and « separate A.C. Erase Head. The Heads are bal’ track size allowing approa. | br 

ay a and net Kee Tay» 
TAPE SPEED 7; y 
For ase on A.C. 200 250, 50 cycies mains only 
This Re wiht has hee 
Magnet 7 ‘ 


SUPPLIED COMPLETE 
To those not wishing to purchase the complete Recorder, separate units are available ar 


REEL OF ‘scOr 
ws 
Poeaner’ Pate Pap ten ie BURIED FOS can 8418.8 — 
bet rp Table £16.10.0 For Microphones 


Cor.ins see below 


PREMIER TABLE MODEL MAGNETIC | “'SROPHONEs 
TAPE RECORDER “Moving Cal 


IN KIT FORM.—The Kit COMPLETE — ro those unable to and Type 
ncludes ALL parts, valves, cabinet, build this TAPE RECORDER, we Hand Mike 
loudspeaker, Reel of “Scotch Boy” offer it built, tested and ready to 
Tape, Rewind Spool and The NEW lug in complete with Microphone, RONETTE 


Lane Tape Table already assembied, eel of “Scotch Boy Tape, and Crystal Microphone 
but excluding Microphone | Rewind Spool ue vy . S. 4 “6 
FICATION ® . orpedo type ° . 
SPECIFICATON $99 + 8 + pig tse £36 -10-0 pense ll 
AS PREVIOUSLY ADVERTISED — (PK- Corr. ond Ins ROTHERMEL 
ADVERTISED (Pk. ond Corr. i $/-) i Gn.) Cryste! Microphone a 

- gee 2056 T. -9.6 

WORKING MODELS OF ALL THE ABOVE CAN BE SEEN SN a Ps pee 
AT THE ADDRESS BELOW able Stands for all the above 


207- EDGWARE ROAD: LONDON - 


TERMS ff 
AMB 
PAI 


RADIO 


ESTAB. 40 YRS 
B BH. MORRIS @ CO. (RADIO) LTD 
RADIO Pleare quote Dept. W.W TELEVISION 
TRANSMITTER RECEIVER TYPE TROH 
. ~ “ = a 


SMITHS 6-DAY AIRCRAFT CLOCKS 


[> wtage 


EX-RAP TRANSMITTER TIIS4 SERIES 
. Higt 


BUILD A_ PROFESSIONAL LOOKING 
RADIO AT LESS THAN HALF 
TO-DAY'S PRICE 


Se Gorn? 


HEADPHONES 
Balanced Armature Low Resistance 


«2.811 pair 
High Recletance 12 6 pair 


ee ee Resistance 


eee 2&2 See 


eee 


sure paren sent v re Low Pe rToO ‘ MAINES NOISE ELIMINATOR IT 
DIAGRAMS AND CURE ri " hich te 
bow YOU can be 


THe COMPLETE ay 


CRYSTAL MICROPHONE 
4 > “3 igh . 

BRAY N Ine 22 6 

1155 ' 

~- mece vens AEP Penteds ¥ Seetaehen BATTERY CHARGER KITS 

\e gil io6 . 


‘ eof Walnut 
“* “ 


POWER SUPPLY 
UNIT 


AVAILABLE ONCE AGAIN! 


A.C.R. | C.R. TUBES 
(DIRECT REPLA -EMEN T FOR ACR 2x) 


PREMIER SBANS con. PACK 


. ae and ¢ nf . rH guarant faft 
Price €55-. 5 ee cok te , 


; sch . 2.5.8 post pa R3I70A RECEIVER UNIT 
Brand New and 
As @ special offer, power supply unit including 


This t« valve VHF Reece 
a ae I ag aR Tr 
CE £16.19.G6. Pius 15 ~ pkg. & ‘ K VUIs4 8 valves 
= Se | ee SOBELL’ ‘race receiver | e126) pie 
mantity of weed KILOS | an gk WAVEBANDS i2 v. POWER SUPPLY UNIT 
’ ee AMPLIFIER 


Inused 


and L.F 


FRACTIONAL H.P. MOTOR 
. A 


~ 25 a “ a 
MAGNETIC MARCHING a.w ‘ Price 29 6. 
COMPASS Covered fully ‘by 


Menufecturer’s Guerentee POWER SUPPLY UNIT No. ? 
A . 


Lamioves [ 


dave ak 


6v. MALLORY VIBRATOR POWER PACK 


ahgu ate A Th 
wrth harves pore 


leads, on-off + 


plus pkg. and car 


7 BRANO NEW RI3SS RECEIVERS 
EET “Pens Type 


A 
nA.47 - 


with Tl valves 98-6. . pack 


207 - EDGWARE ROAD - LONDON: W:2 


TERMS 


AMB 
PADo 


IMPORTANT ANNOUNCEMENT WE CANNOT ACCEPT RESPONSIBILITY FOR. NOR CAN WE GUARANTEE ANY— 


Wiretess Wori_p 


— 
© 4/4 


Ata RADIO“ 


ESTAB. 40 YRS 
A WORRTS 2 oO RADIO LTD 


Please quote Dept. W.W TELEVISION 


RADIO 
SOUND POWERED LOUD HAILER 


1A WORLD-FAMOUS 
jete ot WENVOE COILS 


fae 
| Serpe of RADIO RECEIVER CHASSIS 
4 Comervion Data for the Frome 1 | Jovaive RECEIVER 


okie ai 


6-. mA METER IN PLASTIC 
~~ movement is ¢-1 
& case Sjin. equare and 
The scale le Dhin. long and th 
pin. ie omatae. Baers te —~7 — : he ont Phase Aplitting 
tance 100 chms. Price ‘' (iF 
THE NEW &8SR ©“ MONARS 
AUT 
¥ inge . t 
st €5 10 - ; . . rl cure ype tates om 1 
H.T. ELIMINATOR AND - ae ae ae 
TRICKLE CHARGER KIT income nee 19 10.000 pa Rolf commpenante: for aru mountings cw 
give a0 output P A he Turnover freque t J ’ apie te ly 
a : a 21717 ‘0. v 
CAR BATTERIES—SRAND NEW ECTRIC "GRAM MOTOR 
lplate PRES’ ER 
4 


ator t 
A 


65 
15 plate READING 


. > action enter, 160-088 
15 plate DELCO- volte ‘ 
Y 


AR RAMs RAO CasineT (ran.eut eeoeeses) 
v tor * vin. dex 'o 
ove tte wed Eo 
$ plate DELCO- r wet radio tre 
Y . ee. magnetic 
With 1 2in 
120 vis ne and carriage 5 
l2v. 9 plate PREMIER GRAMOPHONE UNITS 
He a PRICES PITS 7 RP go key gy 
pt i I 110 CARR & PACKING ”) Autechanger Unit etngle speed 78 Fr p.m 
—EX-U.S.A. U.H.F. AERIAL Head, mounted op attractive meta! plinth 
; thee vm Q Ivtto (Unmeounted, with Mag Bead 
en : 5 - t “mounted, with Orysta) Head £ 
SUPER QUALITY TELEVISION . on ’ ai y! te. 
MAGNIFYING LENS , saad Gunma, Unis, iacqepennies ti 


{ Crystal tarnover Head for long playis 
tera 


CORMRUBBER MASKS plete with 12in. turntable 


not include Pick-up) 
wuae-tase 16 11 onnes «peed Gram. Unit LESS Pick 
WHITE RUBBER MASKS Tub. 86 


2 Heads for above 


£22 
: t Drive Gramophone Unit ins 
THE COLLARO S3RCS1 OU 
3-SPEED AUTOMATIC speed Rim Drive Gram Unit LESS Pick-w eautifully made cabinet. £310. p w 1/8 coer vas, 
RECORD CHANGER i. Single-apeed Rim Drive LESS Pick-up n 


4 


. t fler these fine Motor 
{ sa ew Low PRICES wh 


5-VALVE SUPERHET RADIO 
CHASSIS 


m 
are approximately cea Pick-ap with 2 Heads, one long pi 
Dengned for simplicity > ard 


changer 3-speed Maz Head 


extra for packing and carriage 

“ . should neve on Gramophone Unita 

al jas ‘ ew ay elther ALL THE ABOVE ARE FOR USE OF AC. MAINS ONLY | 
Govt. Surplus Wa. 


Drilled and cut out for all neoema:y otro! mountings 
and Maine Transformer fitted with Armphe pol Octal) 
4tin Earth and Gramophone Sockets 
»sdamege» a F ‘ rew-in sections of copper-plated stee! | 
£11 *11 -0 ncluding satiy Goalie ith gen-etteh camee the. tapering §{n wh 
Purchase Tax n Brand 


t 
~~ in container @/@ Also plug-in type 
Plus 5/- Pkg./Corr./Ins Packing and carriage 1/6 


9. Las: 4 Base te metres, Kilocycies and station names, 
ls fe ing waterproof carrying case with catbten itis | - SFE —CABINE 
ACCUMULATORS 


411 | nese aerials make ideal fishing rods 


| Bes 0 Pin 6 Carr. Pkg @ i 
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TERMS OF 


4 
ADDRESS 


OR COMPONENT SOLD AS A_ PREMIER PRODUCT SY FIRMS OTHER THAN OURSELVES 


Octoper, 1952 


CONTROL 


sampling sular test procedure. Accelerated and accentuated 
routines have been veloped over many years of specialization. In the 
manufacture of resistors, relatively high processing and working temperatures 
introduce distinct problems of a unique character, to control which, special 
test and control juipment is used. Humidity, pressure and spray 
hambers : life-test panels for continuous, pulsed and overload power runs 
laboratory resistas bridges : surface-temperature pyrometers—all devised 
and employed to ensure maximum reliability and 
stability and is evidence of our insistence upon 

efficiency throughout daily production 


Resistors 


Depending upon the duty of a resistor, special 
protective oatings ar ivailable 


VITREOUS - CEMENT - SILICONE - LACQUER 
Full information on the application of ERG Wire 
Wound Resistors is to be obtained from our London 
Sales Office: 10 Portman Square, London, W.1 
oe " vpe Approved r all Serene Dep riments 
ERG INDUSTRIAL CORPORATION LTD MATTHEW STREET DUNSTABLE BEDS 


| KW TELEGRAPH TRANSMITTERS ‘wo HF 3100's out 
put. Operation 3.5 mc to i6 mec - 


RCA TRANSMITTERS. Type ET-4336 Complece with speech 
amplifier, crystal multiplier and VFO units. Unused and re STROBE UNITS. Wich 6 EFSO's, 5Z4. SP6!. Sve EASO’s. dozens 


onditioned Can be supp)ied with wery large quantity of spares of resistors condensers pots relays transformers chokes, 

ACA TRANSMITTERS. Type ET 4332 modified by RAF smoothing condensers etc. Brand new ONLY $96 

for use on crystal or master oscillator Complete with speech HIGH RESISTANCE HEADPHONES. Ericsson's first grade 

amplifier 4,000 ohms per pair. brand new boxed. 176 post lid 

EX-R.AFP. 1143 TRANSCEIVERS RECEIVER P40. Complete with valves, tuning 85-95 me's 

NAVY MODEL COLLINS TRANSCEIVERS. TCS9, Com these are ideal for Wrotham or ‘'2"' metre conversion. Housed 
aoe One m attractive robust grey cases these contain 4 EFS4's (RF, mixer 

5 sets Xtal multipliers), EC32 (Xtal oscillator), 2 EFI9's (2.9 mes IF) 

No. |) TRANSMITTERS = Wich coupling units, remote contro! E834 (det). 6/5 and 6V6 (audio). In original cartons, complete 

with corcurt, 69 6, pose |B. Slightly soiled, 496 

AR.-T?'s, $27's, NC45, HAO and others TRANSMITTER 2! 


et 


Sending CW, MCW or speech on 4.2—7.5 
AUTOMATIC HIGH SPEEDO TELEGRAPH EQUIPMENT and 10-0) meie these ere complete with circuit. centre! ben 
BOEH (USA Jp to 409 signs per minute on line and key and front panel. Wire (not formers) from PA coils, and relays 
Bt have been stripped by the M.O.S. but may easily be replaced with 
the aid of our circuits and data !n excellent condition (less valves) 
NAVY MODEL TBY8 TRANSMITTING-RECEIVING 1s - 
Jucput 0.75 ~Cw raph d 
SQUIPMENT C ip b watts on c telegraphy an VIBRATOR UNIT 21. 6 v input. approx. 160 v. at 40 mA 
5 watts on telephony equency range 28-80 m« Ct 
smoothed DOC output ; designed for the Tx Rx 2!. In new con- 
All above | cems excellent working condition dition. ONLY 176 
Working demonstration upon request INDICATOR I82A. Wirth VCRS!I7 6in. cube, 3 EFSO’s, 6 SPGI's 
TX VALVES 823, 905 807, 814, 861, 866A, DET-16 and many 5U4, 9 pots, resistors, condensers, etc. Ideal for television or 
; scope New in crates (less relay). 796 
ondensers, crystals and other components BRAND NEW ACCUMULATORS in transparent. unspillable 
d repair of communication receivers and al! othe plastic cases A.H. 2 v., Jin.» Nfin. « din. 66 
hort-wave equipment undertaken NEW 1355 CONVERSION data for all 5 TY channels, 3/- 
1355S RECEIVERS complete with |! valves, 45 - 
1 iss nena >" enero RECEIVERS, unused 1» origina 
) transit case, €10 1 
MIDGET celinaiiies with two |!2SH7'., one 12SJ7. these 
* a . measure Sin. x 3jin. x Jin. OUR PRICE 126 


Transmitter Division — Receiver Division .— HEMISPHERICAL CARBON MICROPHONES with 


switch, new, boxed, $'-, post 5d 
The Arches, Cambridge Grove, 170 Go.dhawk Road, MALLORY 4PIN VIBRATORS. 12 v., non-sync. $'- (post 94.) 
London, W.6. London, W.12. 


Tel, RIV 3279 Tel. SHE 4946 14 ST. MARY'S STREET, BEDFORD 
Phone - $568 


Octoser, 1952 


Leak T!2 Amplifier 
Leak Vari-stope 

Leak RC PAU 

Leak Pickup Ruby .. 
Leak Pickup Diamond 
Leak Pickup Trans. 
Williamson Amplifier 
Williamson Preamp 
Quad Amplifier and 


SOUND 
Come to Classic for 


WE HAVE THE FOLLOWING 


Wirrecess WorLD 


item 
No. 


39 Goodmans Axiom 150 £10 
40 Wharfedale Goi. CSB 418 


41 Wharfedale 
from ... 


42 Wharfedale 


Units 
~ Cross- 
43 Wharfedale LS wr 


44 E.M.G. Filter . 
45 Acoustical* . 


— CURRENT RELEASE 


REASONS 
“The Classic cupid 


QUALITY AMPLIFIERS, SPEAKERS, RADIO FEEDER UNITS, MOTORS AND AUTO- 
CHANGERS, PICKUPS, TAPE AND DISC RECORDING 
EQUIPMENT, HI-Fi AND BIG SCREEN TELEVISION RECEIVERS. 


100 QUALITY ITEMS AVAILABLE FROM STOCK. 


AND REPRODUCING 


Bradmatic 5SE Erase 


Heads 

Bradmatic SRP Rec. 
Head 

Bradmatic 6RP Rec. 
Head 

Collaro TR Motors 
B.S.R. T R Motors 
Qualtape Tape Desk 


59 


Quad Control Unit ... 
Quad Radio Feeder ... 
Rogers RG. Minor 


4 Vitavox Klipschorn*<!45 Lane Tape Desk 
Wearite Tape Desk 


Bradmatic Tape Desk 


47 Corner Reflex Spkr. <15 


Rogers Quality Amp. 
Decca Amplifier 
Sound Sales AZ! 
Bradmatic Recording 
Amp. P Pack and Osc. 
Connoisseur Singie- 
speed Motor 
Connoisseur 2 speed 
Garrard 20/B ........ 
B.S.R. MUIO 

B.S.R. MUI4 .. 
B.S.R. GU4 ... 
Decca GU4A ........ 
Garrard RC.72A . 
B.S.R. Monarch . 
Coliaro RCS50OO....... 
Collaro 3 RCSII 
Piessey 3-speed Auto 
Collaro Motors 
Brierley Transcription 
Classic Concert 
Decca Corner 3 ohm 
Decca Corner 15 ohm 
Goodsell S.V.C. ..... 
Barker |48A Unit ... 
Barker {SOA Unit . 
Tannoy Duo Unit... 
Goodmans Audiom 60 


Terms: 


352 364, 


ecoocooooooocoooeoooceceoooo co scoseocoeoo scoooeeooo 


48 Decca T O Crystal P'U o 
MS 


51 Decca P U Heads . 
$2 Acos PU Arm .... 
53 Acos GP |9 Head .... 
54 Acos GP 20 Head 
5S Connoisseur 


L'W L.P. Head 
Connoisseur 
LW 78 Head . 
oe Yellow 
ane L.P. Attach. 
Connoisseur PU 
Trans. T6 
Connoisseur P/U 
Trans. TSO . 
Connoisseur — 
PT iccaskescats 
Bradmatic 
Screens 
Bradmatic 
Bradmatic 
Pillars 
Bradmatic Osc. coils 
67 Bradmatic Plate Coils 


*Delivery from Stock. 


coo of cf es & eo 68C—CUmOWlmlC<C SWC HF OHNO COCOCOCSOSSO Ff SO 


23 SBSERESS 


S8seee 2s 


100 Haynes Line Trans... 
tComponents only. 


Wirek Reporter 

Wirek Magnegraph 
Simon Portable 

Sound Mirror Table 
Ferrograph 

C.J.R. Portable . 

MSS PMR! RCC 

Resio Ribbon .. ia 
Reslo Table Stand...... 42 
Vitavox Microphone 42 
Bradmatic Amplifier £62 
Pye i2in TV Console £90 
Ferguson /4in TV 
Console ..... (84 
Pye !2in Table Model £76 
Ferguson !2in Table 
Model .. 

Viewmaster T Vt ... 
—— Projection 


yy x 3ft Proj. Screens £25 
Sound Sales Proj. TV £145 
Frith Proj. TV .... cis 
Telemax Proj. T/V ... 
Haynes E.H.T. Trans. 
Haynes S94 Scan 
Coils 


5 


REMEMBER—'THERE 1S NO SUBSTITUTE FOR QUALITY” 


CROYDON, SURREY. 


TELE 


Quality Amplifiers, Speakers and Tape Recording Equipment Demonstrated Daily. 
Television Specialists—Components for Viewmaster and Large Screen TV available from stock. 


Cathode Ray Tubes, Projection Units, Wide Angle Scanning Components, all types and makes o/ 
Valves, etc., by return of post. 


We will ship to any part of the British Isies or Abroad 


CASH OR C.O.D. Hire Purchase or Credit Sale Facilities Available on Application. 


The Classic Electrical Co. Lid. “THE HI-FI TELEVISION SPECIALISTS *’ 


LOWER ADDISCOMBE RD.., 


ADDISCOMCE 


ww wooceco ovwso eovvreceoecoococo 


4061! (6067 


eco eocceceo eco coc eoeeocoeoooooeooooooooeo co © 


Wimetess Woritp 


SHIRT Ne ¢ 
Standard Base 
i .. 
™ 
for \" Valves 


=, 


for 24 or 24 lalves 


for 1% Valves 


OctTornger, 1952 


Recognised as the Most Reliable Valvetolders 


B76 Valveholders 


are now available moulded in:— 
Phenol Formaldehyde (8!0ck) 


Nylon loaded Phenol Formaldehyde 
(Natural Brown). 


P.T.F.E. 


—~___ and now MYCALEX. 


Anti Microphonic Base 


Menufecturers Enquiries: THE MceMURDO INSTRUMENT CO. LTO 


Wholesale Enquiries: 
CYRIL FRENCH LTD., 
High St., Hampton Wick, 
Middlesex. KIN. 2240. 


, VICTORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 340! 


the AC power you require 
from your OC supply 


A 


D-C:/A-C- CONVERTER 


Models for Electric Gramophone from £8 16 0 
Models for 
@ Radio-grams and Autochange Radio-grams 
(inc, 3-speed motors) 
@ Radios @ Televisions, etc. 
from £11 166 
input, 6, 12, 24, 32, $0, 110 or 200/250V. D.C. 
Output 230V. 50 or 60 c's. 


Des ve litereture WW. 20 from the menufocturers 
NEW CHAPEL ROAC. HIGH ST. FELTHAM, MIDOX 
Tel.: FElcham 4242 
Serwice Dept: 57 Fortess Road. London, N.W.5 


ned 


Tel.: GULiiver 5165 


Dept. W.W. 


ALEC 18 TOTTENHAM 


- SUPPLIES, 
Cc O~ 


Business Hours - Mon 


oe. 
avis 


/; COURT ROAD, 
td. 


LONDON, W.1. 
Tel. : MUSeum 2453/4539 


fay-Friday —5.30 Saturday 9 —! 


RELAYS 


D.C. COIL RESISTANCE 


3,000 TYPES 1.922 to 86,0000) 
600 TYPES : 0.41) to 9,200 
ALSO LARGE STOCKS OF 
DOUBLE & TRIPLEWOUND 
AND SLUGGED COILS. 
SIEMENS TYPE HIGH SPEED 


CONTACTS 


3,000 TYPES : up to 8 sets. 
600 TYPES : up to 4 sets. 


3,000 TYPES : Make (M), Break (8), 
n Twin-silver Twin-platinum, Dome- 
silver (2 amp.), Tungsten (5 amp.), 
and Flat-silver (8 amp.) Change- 
Over (C),in all buc Tungsten : Make- 
Before-Break (K), in Twin-silver and 
Twin-platinum 


600 TYPES: (M). (8) and (C), in 
Twin-silver and Twin-platinum 
KEY SWITCHES. 
2C 0. to 8C,O. Special types made 
up to order. 
KEY ~~o SPECIAL. 
— YY Kit of parts less chassis for photo- 
SWITCH graphic timer unit, § sec. to 100 secs 


Wrreress Worip 


Fobn Bull 


Y During these years, as our statistics record, 
for HOME and > 


we hove helped with rare valves .n over 

265,009 individual and difficult cases. This 

jE xXx P OR TI of course is in addition to our normal service 
in current valve types 


to all parts of che Commonwealth 
and beyond —safely packed and 
fully insured (no C.0.D.) and free if yours is a (Rare) Valve problem 


of tax BULLS are the people most likely to 
Easy Terms 28-page illustrated catalogue 5d stamps solve it. 


50°, REDUCED 


EXSER TESTERS AND RECTIFIER sexvice SHEETS 

Plage straight 
eornee v, aad te is mente § Our bea 106 
examination of . 
and | ntermittent leakages 
fecovered by Convention rane w MORSE BUZZER OUTFITS 
an be traced by thiv omple te buseet morse her o 

Send Ate. Ganaiies 

hmtted. Order now 


nateting of « 


TAYLOR on RASY bina 
TERMS ' 


Real Colo: re thee hout LY > 
Cs AYE A.C. (D.C. NEON TESTER, TYPE 400. This new 7S. yu ult curtese 
PIFCO ALL teone RADIOMETER mode lis epectally designed for one-pole teats = SCREENS Ps ERS Fol 
ACD mains, tneorperating « high ee naitive ne ~ + 
ere ae BS » grees va tl dott ~ 
ting polarity on D4 " me 
of the lower electrode — , ~~ ¢- - 
Waa Se TN ES Fwhes 8 69 /-; isle, 7 106. Pow | . JUNEERO PATENT 
HYDROMETERS. Unbreakable. «!) plast 6 T x tecsin . 
orrect for 60° F. 7G Post tt 3- odes . MULTI-PURPOSE TOOL 
ROD ANTENNA, | -fo0t ections | ateriocking THE roLLowING aches, bew 
and extending, copper plated py ALLEN WIDE “ANOLE 


steel, 26 doze COMPON aR “a R 
“WIRELESS WORLD” Kadio tate yROY Hat LABLE 
79. N 


Charts 
apes 3/i@m. DIA. BIT SOLDERING 
NSTRUMENT. Miniature type to meet every 
puirement for Radio, Television, ete, 226 
Post l*¢ 
SPEAKER MATCHING TRANSFO 
2 


Ex-Govt. Surplus, guaranteed ~ Post 6d 


shade picture 


MICROPHONES 


ELECTROLYTIC CONDENSERS Crani New KERLA BY ; 


WIDE ANGLC P.M. 
FOCUS RINGS. 
*xS mjd. 600 + Vor we wits idin to I 
Tube 
W.22l4in. Muller! 
M36/22 .. £50 
W.2016in, Mallard 
Mtl... 52/6 


6 m/d. Govt Sur 
plus | e 


eee 
MOPRIFO-1IQHOOVO 


Post 64 


BSB SSLSESShs 
COs e@ccccoC$” 


. tweight W.25 l4im. Beimar .. S7IC 
PICK-UPS COLLARO MOTORS AND AMPLIFIED <EOORD 
Ace q PLA 


Goldring Turnover, 
aiid 
HOLME MOSS — KIRK o’SHOTTS ee Record Changer 


Model 165 (with twin mee Saunt tees 
0 
vr Ba VIEWMASTER esis 


Do.. Extra beads 
sapphire) a.@. 3 Wilkine & Wrigh 
LAND Hol Moss, Kirk 
eS RTE SPECIAL OFFEx 
hange: wit. lua! Purpose 


act. P.T and Carriage 


owooocoe CC 
ococoooo oo 
s2ooure 


iriver Mo 


~ 


@2@ acooeo weoo &e oc o 


SE 85 


<= 


 SBOUTLH bOY £ 

reat HEA a ves ; 4 

spare Spoo 

PORTOORAM LONG LIFE NEEDLES per ok. of 20 
2 


Miniature Neediesin \ wual Pack 


~ aod 
erev FO @s 


hast 
— 


ard Needlesin Viwua! Pack ? 
Bach needie playe 40-50 Kecorde 
ritein's Best B.G. Needles 2 2 per hundred 


LANE TAPE TABLE Mk. 2 


Complete Plans, GES See “SY oe @ 


Circuits, Diagrams and THREE & . ; 
Constructiona! Data. For Smooth runping A great inprovemen’ on (ricten 
rives 
FAST “FORWARD” AND “REVERSE” REWIND 
Provision w madeforfastforward and rewind. Theaction 
: P Twis 
DS | al als, piasti 2. Plugs straigh Special Purpose. Mains Series. Two tracks can be recorded on tape allowing for appros. 
“7 t a Ad light socket Powerfa one howe poring from standard | 200ft. apoo! of tape. 
HIGH CLITY 


Complete with 4[t. of tex 

High Gdelity record/playback head wound to high 
repedance on Ma-BMeta) Laroinations «ith half (hew. gag. 
“LECTRO MAGHETIC 


LONDON 
ww col DLAND- WW oct v 
ww oc! OSHOTTS— WW CCE WENVOE 


Lad 
— 
os 


- « Envelope, Instructions an 
' 


ee ee 
arhkhosee 
oe Oorrnr' 


Magnetic erace heac provided allowing -ge @ask 
to be erased. Lhe other 

BRIEF *PECLFICATION 

Finish Quality stove ename ape Speed: # 

Size: Ll Am = 164% 


‘. 
REAL HOBBY & CIONEY MAKER Patent coiietencs go 


ria ching and insurance 1 O/- 


(Kindly mort envelope WWI0) 


uante whl helps to sell 
)? ’ agi 
Hest Wad Lo C frames 


Throughout the Years Throughout the World 
Garrard has reigned supreme in producing Turntable 
Units of unsurpassed quality 


Manufacturers who use Garrard Units in their finest 
nstruments always mention them Dy name in their 
sales specificat 

; 


——— AVOID BOTTLENECKS! 


(, K b \ I ES l ! ! I 14 l l . Nt \ We hold large and comprehensive stocks of components and 
Al units. Contact us ; we may solve your production problem 


CONDENSERS. Silver Mica. Tubular Mansbridge 
HIGHER FREQUENCIES CRYSTALS. American FT241 & FT243 Etc 
HEADPHONES. DLAI, OLAS, IBAS Etc 
METERS. Thermo. Moving Coil. Moving iron, 
RESISTORS. High Stability. Carbon. Wire wound. 
VOLUME CONTROLS Morganite Types H, M, LH. BJ 
Colvern |-5 watts 
SILVERED CERAMIC PLUGS & SOCKETS. Pye Patterns, Belling, etc 
Wholesale and Export Only 


———— ANDERS RADIO LTD. 


PRECISION CAPACITORS kann, 


FOR TELEVISION, F.M., AND 


rR gy eee A MINIATURE MAGNETIC 
ME LIGHTWEIGHT EARPHONE 


The new Amplivox E.4. Earphone 
typ : has been primarily developed ‘or 
use with office dictating machines, 
industrialequipments and hearing 
ards where a highly sensitive 
lightweight, miniature receiver 
Ss needed. 
Available in O.C. reristance 
2-2000 ohms; frequency i0) 
diameter 835" 


4000 cps 
+A) DEVELOPMENTS. depth .420° weieht 4 oz 


HEATH LANE, WEST BROMWICH AMPLIVOX 1: 


2 Bentinck Street London, wi 


Wirecess Worip 63 


| AERIAL CO-AXIAL 
| CONNECTOR 
The BURGOYNE 


Sole Distributors 
of the 


BURGOYNE 
SOLDER 
GUN 


196 


TAPE RECORDER 


Supplied complete ready for use with the 
addition of a suitable microphone, of which 


bre. ™~ 
£78 a 


&lEcr, is APPLIANCE. s 


wt Ft REPRODUCTION 


gcecrric Toots 
x rT 


THE BURGOYNE 


rhe increasing popularity of this Recorder 
emphasises the point that not 


Tape RECOR, 
Vary 
a, in Cees 
~ 


OfRs 
a. 


——— 


; 


only is it the lowest priced com- we 
plete recorder on the market but 
it compares favourably in per- 
formance with any make costing 


twice as much 


have the largest selection available in 
Great Britain ex stock 
COME TO THE RADIO CENTRE for 
demonstrations without any obligation—or 
order safely by mail. 


£31.5.0 cash 


or Hire Purchase terms : 


£10.10.0 deposit and 12 monthly paymencs of 39/2 


(carr. & pkg. 15/-) 


Available in kit form at £275 0 with casy-to- 
follow manual for ease of construction. 
H.P. terms £950 deposit and 12 monthly 
payments of £1/14/6. 


A RANGE OF TABLES BY BURGOYNE, 
LANE, TRUVOX, FERROGRAPH, QUALTAPE, etc. 


is always available. All tables previously 


A NEW MAGNETIC 


? ~J 
THE 
t time a Magnetic Recording Playback Amplifier, incorpore- 
es ry to High Quality ReproductiBh, is available at a 
can afford ! 
he reproduction of Tape Recordings has suffered due to 
shavelh facilities. ‘‘ Too few valves trying to do too much 
s been the rule. Small, 3-valve Playback amplifiers may give 
xi resalts where no great demands are made, but the A.5 
is designed to give the highest fidelity possible ini relationto the Tape 
speeds and Heads employec 
How is thiS achieved? Firstly by deciding on two entirely indepen- 
jent channels for Recording and Playback. The greatest obstruction 
to High Fidelity from Tape has been the hitherto rigid adherence to a 


common ampliner for both functions. 


f The Recording Amplifier 
and Bias Generator. 
This employs a five-valve circuit and has fixed frequency correction 
networks designed to compensate for High Coercivity 1 ape character- 
— at the standard scented 7m. per second. circuit, des 

r Recording only, makes sure that the recorded material is of 
qual ity, thus ensuring that the Playback is not “* beaten before 
it start by having to deal with a distorted or otherwise inferior input 
he oscillator employs the latest Burgoyne coil, in a circuit which pro- 
duces a clean erase and leaves the tape with a silent background. A 
variable H.F. Blas control is provided, in order that the amplifier may 


Cash 20 gns complete 
or on h.p. terms £7 deposit and twelve 
monthly payments of 26/8. 


Also available less valves at £15 cash or h.p. terms £5 deposit 
and twelve monthly payments of £1 


ALS. 


be used with any tape. A “* Magic-eye " level is also included 
being a further safeguard in the umterests of first-class recosding. 


J The Playback 
Amplifier. 


This unit is created by the sound and simple method of taking an estab- 
lished High Quality amplifier (in this case the famous 7-valve X 
Grand "") and adding suttable pre-amplifx ation in the form of an 7. 

valve (high gain, low bum pentode). The pre-amplifier lifts the low 
ry ut from the Playback Head to a level Brand Amph the v. ot 


ligh Fidelity Pick-up and th . ier, designeo 


enausivehs for High-fidelity 
Bass and Treble controls, ensures that the ultimate —- A. — 


nothing to be desired ! 
ape, then a ee TL ee 
nit is the firs: 


If Quairy Re a is my | ry 

must be used, and the Burgoyne A 

in the field with this essential Rom. Record power Hevteg: U for the above 
equipment is constructed on a separate chassis, which is linked to the 
main amplifier chassis by means of a multi-way cable. 

The Burgoyne A.5 amplifier described above employs s total of 14 
Valves, in an arrangement expressly designed for the connoisseur o' 
tape recording 


inci 


Or as an Operating Equipment 


Ready to use at £25 cash. 


H.P. terms €8.6.8 deposit 
12 monthly payments of 31/8. 


BURGOYNE de luxe RECORDER 


A complete magnetic Tape Recorder inco rating the Burgoyne A.5 
Amplif ver is available either in Kit form at £39 or ready for use at £46 
carr. and pkg. 15 - The Recorder uses a selected Burgoyne Tap 
Table suitable for use with the Amplifier. 


Hire Purchase Terms: MIT, €13 
deposit 12 monthly payments 
of 476 
RECORDER ready to use, £15.48 
deposit 12 monthly paymenc: 
of 8/4. 


y ro MAIL ORDER SUPPLY CO., THE RADIO CENTRE 


MUS eum 


5 6667 


Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


¢ 


advertised in stock for delivery by return. — 
RECORDING AMPLIFIER FOR THE QUALITY ENTHUSIAST 
BURGOYNE 


: 


W meres: 


iD): 


LOUDSPE. iKERS ! 


TRADE and EXPORT 
ENQUIRIES INVITED 


Send S.A.E. for lists of equip- 
ment available on H.P. Terms 


T AX- PREE 


(> August ¢ i . la wa ~- wider 
types of Lowdlepea I nat e t 2 tocks 
and although there he « a rus i all r are 


at the time of going Pp ut santities of | 


a 


BAKERS : BARKERS : GOODMANS : HARTLEY 
VITAVOX : W.B. and WHARFEDALE 
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Mee OF BUSINESS 


. : Send deposit with order, which 
will be dispatched upon 
signing H.P. Agreement 

CASH : Cash with order or C.0.D 

if goods suitable for post (U.K.) 


speakers in.—10in. at the pre-tax 


at these prices—bu 


trom 


l 


rms are 1 available 


avy ™ 


YOUR ORDER NOW 


r schedule « 


PLAC! 
of speakers stocked—or better 
wn speaker from stock 


THE MONARCH AUTOCHANGER by 


* MINER-CHANGER’ 


The finest and lowest priced 


AVAtLAcwce 
FROM STOCK 


£17 . 17 or £6 deposit piyments's 2)” 


B.S.R. 


* on the Market! 


Automatically selects and plays 7Jin., '0in., and Min. records, 
intermixed, at 32), 45 or 78 r.p.m. Capacity 10 records 

Pick-up automatically returned to rest position and motor 
switched off after last record 

New reversible dual stylus crystal pick-up has extended fre- 
quency range to 10,000 c.p.s Self-compensated for the L.P 
lower frequencies with the Turnover frequency at the correct 
point 

Remarkably compact design makes it an idoal unit for the radio- 
gram TY combination console 

Simplicity of 
operation 


design guarantees long tife and trouble-free 
Beautiful styling and finish that will harmonise with any cabinet 
design 

Operates on 100 125-200 250 volts, 
available for 60 cycles A.C 


50 cycles, A.C. Models also 


The B.S.R. 


H. P. TERMS 


DEPOSIT 
£3.6.11 


and 12 monthly 
11 payments of 145 


CASH 
£9 .19 


3-SPEED GRAMOPHONE 


UNIT Type GU4 


With High Fidelity Lightweight Crystal Heads 


334-45-78 R.P.M. speeds by switching. 
Pole induction motor 
Automatic stop 


10in. heavy pressed steel turntable fitted wi thr »movable rubber 
mat. 


— Dimensions I tin. x lin, x Sin. deep 


iGH FIDELITY 
HIGH LL 


The BSR GU4 MOTOR UNTT available w I> h. 4 
heads as used for the XMS Pick-up. The GU4 
stop as usual, and the lightweight pick 
(;U4 complete with adaptor it 
42/138 Deposit and 12 


Sared wh ch eutomet 
up arm has a special adaptor 


£808 Cash of 


less pick-up 


head, 
mont! payme 2 


JENTHU ‘SI ASTS! 


DECCA XMS Heads 


each 


red for 334 r.p.m., brown for 78 r.p.m. £2'19 2 


GU4 DEH 
Deposit and 


ymmpliete with 
12 monthly 


2 Decea heads £13/19/- Cash or £415 - 


payments of 18 9 


HIRE PURCHASE 


A further sele ur { HP 


BUYER'S GUIDE 


unrivalle 
fetailed below 


TERMS OF BUSINESS sit a licat 
original order, when hire purchase agre 
despatch ts ittoa wn ase 
for carriage and packing. 


service is 
i should accompa 


ement will be prepared. Deiay 
add sufficient to deposit to allow 


PICK-UPS 


CASH PRICE 


: 


AcO# al 

ACOs GPx «t 
DBOUA ry with 
GOLDRINO 
CONNOLSSEUK with 
CONNOISSEUR with 
LRAK BUBY Sta 
LRAK DIAMOND 
HSK PUSLF bead 


~ 


Seerwoc ose 
~ 


Cl aa ol 
ee ee 

os 
ccorcsoes 


me 
pao es ea 
Bercsslrgka 
oo. = 
s~SCSCSOSY 
on 
Lessee 
~ 
ew CMOS OC eu 


RECORDERS AND AMPLIFIERS, Etc. 


2 DvD 


“rare 
Soowans 
” 
n 
~ ~ 
DOoooor 
it 
‘seco * 


ts 
bata} } 
Se6Ss0 NVSCOoO 


rapes 
Suk o-10 
- 
_ 
oo. torr 
~ 
= SSuckesesess.. 
Ttagets 


~ 


e 
So%00 
~ 


a 
8S 
1+@ 


BoSs0 COCCCOSOOOSSe2 
~ 
~ 
eo; 


BeSse s 
Sooo COCOCOOOOOOOe 


cae 
N 
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Leading Distributors for all 
B.S.R. 
Reproducing and recording 
equipment. 


Deliveries from stock. 


For the T.V. Constructor 


ENGLISH ELECTRIC 
lo” C.R.T. TYPE T.90) 


* MAGNETIC FOCUS % METAL CONE ENVELOPE 
% FLAT FACE 4% SHORT OVERALL LENGTH 17) 
€24-6°5 eash or H.P. terms 
£8°6-5 deposit and 12 


ments of 30/6. 


monthly pay- 


Wiretess Wor_p 


quip) 


Components for this tube 


Sole Agents for the 
Greater London area for all 
HARTLEY-TURNER 
reproducing equipment. 


Deliveries from stock. 


ALLEN WIDE ANGLE SCANNING 
C8-8-0 cash 
or £2.16.0 deposit and 


12 monthly payments 
of 128. 


A set of components comprising 
Deflector coils, Width coils, 
Linearity Coils, Focus coils, Line 
Scan and Frame Transformers 


Specially designed for the T901 CRT 
LATEST RELEASE ! 


17°C.R.T. C17BM Standard Telephones £26 . 19 . 0 
cash or £9 deposit and 12 monthly payments of 34 -. 


THE BRANDENBERG 
E.H.T. GENERATOR Type BG6900 
6-9 Kilovolts 


euerator has been developed for use with 
tage up to 9,000 volte 


Cathode Ray Tubes 

Not only dues this equipment provide ap 

itis non-lethal. The Generator is idea las & replace 

transformers, as an E.H.T. supply { 
supply for testing purposes 


itage suurce but 


ot Cathode Kay Tubes and ase 


nag TV SERVICE ENGINEERS 


we the substitution of an externa! 


£6 : 6s. cash or 


42/- deposit 
and 12 monthly 
payments of 10/4 


» light we ight portat je tent set f 
» service ‘on atiuts 


the E ~~ T upp! ly for a television 
ever is poor natlig the pistese will 
uevitably o x — ight. This unit 
nas been desi 4 oi The regu ati ym is 
ee ae 


»e Gaginesr wt 


the regulation 


&PECIFICATION INPUT VOLT® mA OUTPUT kv 
M1 
045 


al veveed al aminiur 


BRA NDE NBE RG 3 EH. T. GENER ATOR 
SU B-ASSEMBLY 


somplete anit, we can offer the coll and E HT. rectifier a+ a 
ated and wiredsub-sesembly. Theaddition of a 6V6 (or equivalent 
give the same results as the complete unit. Full cireuit details 
awserubly 
Also available separately 

E.HLT. Transformer T600 for 6.9 KV. on polythene 

former and polystyrene 14 d Lite wound, 99 - cach 

B.H.T. Transformer T#12 above but for 8-12 kV 


THE M-@-S QUALITY Te, 
AMPLIFIER KIT 5 


*% Wide rang continuously vari- / = 
able treble and bass controls which SS ¥ 


give both boost and cut about a ¥ 
mean reference level! at 1,000 


. . { cs ~ o: 

% Heavy neg. feedback used over e i 
the stages after the equaliser circuits | 

ensuring that action of the tone control is 


unimpaired by following amplifier stages 
% No harmonic distortion. & 7 valves 
*% Two inputs. % For use on A.C. mains 


tet G05 Gon 

We epectaiiae in leeuing 
an instruction manue tit 
ruch « form that a 


trations and diagranue of 
point to-potnt wiring are 
provided and the con 

Quality Grand oer’ structer jast cannot go 
Manual only . . wrong! We reproduce 
a6 ‘ Siagram of a stage of the 
wiring taken from the 


TYPE A KITé 6 OUTPUT 


—_~ 
' SVOOUTPUT. 60/200 ryPe 
ad fil - deposit and 

8 


COME HOME 
ON A BEAM! 


Our well-known American type long beam adjustable 
focussing torches are again available for the coming dark 
nights. 


ter No. of batteries Beam length 
' ott 


’ 
‘; 
i 
t 


si-plated cases with pull-vut carrying loop, 


Fully guaranteed. ° Asillustrated 


SPECIAL « LEARANCE OFFER! 


\ LIMITED QUANTITY OF 
a DECCA 37A PLAYERS 


2 


2-speed Player with crystal turnover 
pick-up mounted on heavy pressed 
stee! base as illustrated. 

Usual Price £12 .1 .6 


OUR PRICE £10 -0.0 


Carr. and 
Packing 
paid 


la il I 
MUSeum j 
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MAIL ORDER SUPPLY C@., The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 
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EXPORT ONLY 


GOVERNMENT SURPLUS 
© (U.S.A.) & CURRENT PRODUCTION 
(BRITISH) 


RECEIVING — TRANSMITTING — SPECIAL TYPE 
RADIO VALVES AND TUBES 


MORE THAN 800 types in stock for immediate 
shipment — at prices that are competitive. 


Kindly address your enquiries to :— 


CHAPELLE Limited 


NEWMAN Steere, LONDON, 


Cable Address JPEDIT, LONDON 


C. MARKS & CO. 


VW ? buy all SPECIAL THIS MONTH ! 


rye GRAM MOTORS. (overnor 
. r Tape Re rderwor 
30 


CRYSTAL MONITOR. TYPE 2 Leas valves at 
U.S.A RADIO Sea 


66 


THE WELL-KNOWN 1386 RECEIVER. As aned in the x 
RADAR AND A 1 “irae : ‘ 
rv. CHASSIS snufacturer's surplus.) Brand new 
Fitted « 


° an bet tor 
ted th Me Mo re aive holders. *-1NA B7G and 


in tw 
‘ ute “ ations 
SMALL ‘hed “TRANSFORMER ‘COMPLETE ‘wits “etal REcririEn. 


WALF_WAVE MAINS TRANSFORMERS 
a, 63% 


RECEIVER TYPE 16) taining CV66 grounded grid tri 
bh be 


Please 


* ser’ ‘WALKIE. TALKIE “RRC. Sse Fr requ) co elite tn 
Communicate with these are ether with the 4 ARP 
VALVES. BRAND EW AND BOXED. VUliil at 9-ecach 9O- pera 


ScRse2 eoDULATION ‘TRANSFORMER AND AUDIO CHOKE, 8/6 pair 
5- » at &Geach. Plea 


ARROW SALES a ee 


| N C 0 R p 0 R 4 T f 0 movin com HANDSETS Zan Comat ving ni cropbone 
Gear " post 
PAPER BLOCE ConpEnsers y well-know anufactarer Brand new 
460 ELECTROLYTIC ‘CONDENSERS. Brand uew. Current stock. § mfd! 4 
. woes Sree COPPER PLATED STEEL A AERIAL RODS *. 2/6 4 t 
t 2. eections 
NORTH HOLLYWOOD BRITISH 4-PTN AMPHENOL VAL VEHOLDERS. « "3 pe 
300-OHM TWIN RIBBON Bra 5 - per ‘ 
CALIFORNIA 
88 COMMERCIAL ST., NEWPORT, MON Tele. 4711 
a t 25 Wyndham Arcade, Cardiff 
rders and enquiries to Newport branch please 


OcToBEer, 1952 Wirecess Wort 


= FERROXCUBE 


FERROMACNETIC Pearmnire 


FOR TELEVISION 


[= improvement in television components, with their smaller 
size and greater efficiency, is largely due to Ferroxcube, the new 
Mullard magnetic core material 

The uses of Mullard Ferroxcube in the production of TV com- 
ponents fall into these three main groups: 


LINE OUTPUT TRANSFORMER CORES 

Since the advent of wide-angle television tubes, with the accom 

panying demand for increased E.H.T. supplies, the need for line 

output transformers of the highest possible efficiency has been 

greater than ever. Mullard Ferroxcube, with its low iron losses, 

completely fulfils this need — also facilitating the assembly of 

small, compact transformer units by means of solid, non-laminated 

U-shape cores 

DEFLECTION COIL YOKES 

Mullard Ferroxcube cores in ring form are ideal for producing the 

magnetic circuit around deflection coils. Used in this way, 

Mullard Ferroxcube makes possible the construction of efficient 

deflector coils with a high Q factor. In order to simplify assembly OTHER APPLICATIONS 

problems, these ring cores are supplied either in the form of &@ = [n addition to its uses in television receivers, Mullard Ferroxcube 
complete circle, as two semi-circles, or as castellated yokes is also being widely employed in line communications, radar, 
LINEARITY AND PICTURE WIDTH CONTROLS and other specialised electronic equipments. The purposes for 
Mullard Ferroxcube can very conveniently be extruded into rods which it is already being most successfully applied in such 
and tubes. In this form it is ideal for use in linearity and picture ©dUPMents include filter networks, wide band transformers, 
width controls, providing a smooth control in a compact assembly magnetic amplifiers, and pulse transformers. 


PLEASE WRITE FOR FULL DETAILS 


_Mul 


MULLARD LIMITED CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON 


MP376 


NEW ARCOLECTRIC SIGNAL LAMPS 
For Low Voltage or Mains 


Illustrated are a few of our wide range 
of new signal or indicator lamps 

A new mains voltage lampholder, Cat 
No. S.L.88/N, has been developed for 
use with the Arcolectric MES neon tube 
Among the features of this design are easy 
lamp replacement, from front or rear of 
panel, and a built-in resistor 


The low voltage lampholders are designed 
for use with standard MES bulbs. Features 
are, easy single-hole fixing and pleasing 


appearance. Bulbs are accessible from as 
front or back of panel. Insulation of all 
‘ types will withstand a flash test in excess 
of 1,500 volts A.C 
Write for Catalogue No. 127 
ARCOLECT t_TtTo 


S.L.82 
CENTRAL AVENUE, WEST MOLESEY, SURREY . TELEPHONE: MOLESEY 4336 (3 LINES) 


TECHNICAL DATA ON PHILIPS 


uILirs 


available 


VARIABLE TRANSFORMERS 


Variable Transformers, of a high efficiency, 


in 8 different types. 


are 
Sturdily constructed and 


fitted with a graduated scale, they provide completely smooth 


control 


nominal! 


% The 


have an input voltage of 2 
M dels 
r10oV 


of secondary voltage from V to 20%, above 


primary voltage 


the 
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Westrated is 
beach type in 
“ Philite” casing 


ven in the tables all 
220V 40-100 cycles 
be supplied for 


Transformers g Output 


* 


VA 


Voltage 
an however als 
or 130V input 

260 
overall diameter 

depth behind panel 
depth in front of panel 


overall diameter 


ai : 
oveTaui he wiht 


Secondary Secondary 


Correat 
A 


OESIGN 

Pane! Mounting 
Type Dimensions mm. 
No a b c 


30 


No 
Load 
Losses 
Wy 


Bench Mounting 
Type Dimensions mm. 
fo d . 


68 84514 130 84515 137 165 


84516 1s0 84517 137 185 


64518 190 84519 190 260 


84520 200 84521 215 272 


PHILIPS E 


XRAY EQUIPMENT 
STANCE WELDING 
TIFIERS He 


ELECTRON! 
PLANT 
HEATING 


RIA 
& RES 
5 a REX 


CHARGER 


APPARATUS + 
& ELECTRODES 
GENERATORS 


LECTRICAL LTD. @ 


LAMPS & LIGHTING EQUIPMENT 
MAGNETIC FILTERS BATTERY 
RADIO & TELEVISION RECEIVERS 


Philips Electrical Limited, Century House, Shaftesbury Avenue, London, W.C.2 


EVERSHED Wee Meg 


x28 
ZENITH 
EDDYSTONE 640 


Test tq 
Test 

AVO Mode 
neters 
ADVANCE £2 


Beam os scope 


<e:vers 


(P1203) 


TRANSFORMERS 


jon s Largest Sele High Quality Communicatior 4 
pment 

Equipment. AVO Wide range signal generators, as NEW, €25 

Pas NEW. £18. AC OC Minors, 46 10-. TAYLOR 120A 

NEW. «7 TAYLOR 658 signal generators, Cll 

signa al COSSOR Doubdie 

rod COSSOR /035, as NEW 

COSSOR ganging oscillator, £30 

s 500 V.. 410. Bridge type 250 V., 428 


HALLICRAFTERS 
«45. 


Telecheck. perte ‘ 
van 

ditvon, €37 10 - 
422. NATIONAL NC200 


»d condition, 27 
40. €35 ; 750. 450; MARINE, £50 


CA ARTE good 
450. MARCONI CR/00 


nd ‘ 
422 10 


IN STOCK. Hollicrefter $38, $X24, $X43, $20R. Hammerlund 


HQI10X, RMESP, ARGS’: 
WiTIIA 
VHP Gear 
4 55.400 M 


e9 
Audio 
™ 


Amplifiers, etc 


oC 


erre t 
ass 


nh 
‘ 


We with p 


aP 


requency 
urgently 


OUR ONLY ADORESS 


Collins TSS equipment. Halherefters 


s TS 69AP 0 000 Mcs GR Wavemeter 

' eceivers. Bendix BC22 
pe 723 AB. Mognetrons2/26, etc 
425. STC Ba 


st price over (60 


Waven 


ete 
ecelyv 


LEAK T 2 fect condit 
PYE }s adrograr 


ear on 
eo 412 
44) 
photestatic copies 
27's, HR eniors, etc 
LOWTHER Am: 
h ore amp, €14 VARIAC cransfor 
OPHONY BAIRD tape re de omplete with microphone. and 
440. DECCALIAN } speed Player, as NEW, €27. TRIX.- 
molece, £30. WRIGHT & WEAIMNE tape deck, NEW 


ee 


available A ARBBS LF 


28 
good cond:t 
mers nput, 3 each 


e stock too numerous ¢ hese 

RIES WELCOMEL 

and S27CA Receivers 
19, 34, ete 8C22! 
RCA ARBB'S wanted 


y 


A4 Receiv 
meters pment 
Thursday to | p.m 
GERrard 8410 (Day) 


DEPT. w MEAdway 3145 (Night) 


27 


Biste STREET, 


LEICESTER SQUARE, LONDON wC2 


COILS 


TRADE ENQUIRIES INVITED 


CHOKES 


SPECIALISTS IN 


FINE WIRE WINDINGS 


MINIATURE DEAF AID TRANSFORMERS, PICK-UP 
CLOCK AND INSTRUMENT COILS, ETC 


RADIOMENDERS LTD. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 


* LIVINGSTONE 226! 


UNITEL ELECTRIC "* 4 


EST. 1933 


Details of this 


UNIT TELEVISION 


are worth sending for! 


Four completely wired, tested and reliable units 
give:— (1) Vision and sound, (2) Line time base, (3) 
Frame time base, (4) Power supply. Mounting for 9° or 
12° tube optional. 

These quickly assembied and adaptable units ensure 
successful operation at minimum cost. (The parts are 
not Government surplus, but newly made by a leading 
electronics company.) 

Write now for further information 


Road, Bel Surrey 


Wrmetess Worip 


RADIO VALVES 


We take pleasure in informing our overseas 
clients, that as and from Ist October, 1952 our 
address will be Haltron House, 4951 Lisson Grove, 
London, NW.1. This change of address will allow 
us to centralize all our warebouse and administrative 
offices under one roof, and thereby we bope to give 


even better service in the future. 


oun MALL ELECTRIC LID = gnu 


HALTRON HOUSE, po LISGON GROVE, LONDON, N.AV.1 
ables : Hallectric, 


OUND RECORDING? 


these are your accessories 


Hecording Tapes Tape Joining 
complete range of recording tapes is Fluid 


av raihate and the following can generally 

ros wor. ‘High _— ong ¢ LF ey HF ay wy I 

yrade d ig coercive tape, per 7 > o » ate ¢ splic- 

— s ~~ 35.-. Simphonic Grade ing rt a ~ —* recording 

= edium coercive a apes mes firmiy in a few 

1,200ft. spool, 25/-. : G.E.Cc, G “ E seconds. Glass rod fixed into 
tape, per 1,200ft , . bottle cap for easy application 

ELM ' Per bottle, 4/9. 


H65A Low co- 
ercive tape, per 


"Grade H60A High coercive —— 
tape, per 1,200ft. spool, 35/-. Scotch Boy 
amg MC1-111 tape, per 1,200ft. spool, 


Recommended for use where 
¥ . a tugher standard of qual- 
Spare Tape Spools ity then te obtained ‘with 
7in. Diameter standard metal spools, capacity the crystal type is demanded. 
1,200ft., 4/-. Sin. diameter standard metal Useful as a genera! purpose 
spools, capacity 600ft., 36. 7in. Diameter microphone for Public Ad- 
plastic spools, capacity 1,200ft., 4 -. dress work as well as many 
o other applic — ye 
ity approximately the same 
Microphones as the crystal type, and this 
The microphone illustrated is the standard one microphone has a substan- 
supplied with the Simphonic Mode! 2B Recorder tially even frequency res- 
t is a crystal type hand microphone, and has a ponse up to 6,000 cycles. 
particular appeal because it is ideally suited for Complete with heavy cast 
speech applications with small recording equip- base, ft. screened lead 
ments. Chief characteristic is its high sensitivity and jack plug and with built- 
at comparatively low cost. Complete with 9ft in transformer and muting 
screened lead and jack plug, £2/10,-. switch, £7/S/-. 


SIMON SOUND SERVICE 4650, GEORGE STREET, LONDON, W.! 


Telephone : WELbeck 2371 (5 lines). Groms : Simsale, Wesdo, London, Cables : Simsale, London. 
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OIN'DON CENTRAL 
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FROM STOCK 


ELECTRO MAGNETIC COUNTERS 


a 
>. 


EQUAL TO NEW 
VIBRATORS, 2-volt, Type R766 
76 Mallory, 
Type G60 ‘ 76 
Mallory, Type Gerec 
76 


UNISELECTOR SWITCHES 


~~ 


a REDUCED PRICES! ) 
PHILCO ,fvAtyt., 


UNIVERSAL MAINS 


TABLE MODELS 


ALL-WAVE TABLE MODEL 


HIGH SPEED TWIN COIL 
ELECTRO MAGNETIC COUNTERS 


SETS 


ARANT 


5 nerEns motes — 
: x 11.000, 1,000 
Lm 4 One sau | tego 


WALKIE-TALKIE. its , 
t er Se av Size 1 vin 

th Cart. 90 8500 

Cowor DOUBLE BEAM OseiLLoscorE 

wo 6837 

WANTED rest equipment eo 


COMMUNICATIONS RECEIVERS © 


NB We ad 


WIFE ACCUMULATORS 


TELEVISION RECEIV™RS, Etc. 


USED Bin. PM SPEAKERS 
NEW din. PM SPEAKERS, 


23 LISLE ST. (a 


bee! 


7 LONDON, W.C.2 | NEW INERT CELLS 


ng required 


Open ait day Saturday and ¢ for battery sets, electric bells 


doys 8 a.m. — 69. L.5-v., 2/10. Post Od 


GR 5, 
AND 
KEY SWITCHES 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 


Types 600-3000 Relays — Siemens High Speed 
Also A.C. 400 volts 50 cycles 


witch-beerds, Telephone Componen 


ets — Government Contractors. 


JACK DAVIS (RELAYS) LTD. 
36 PERCY STREET, LONDON, W.1I 


Phones: MUSeum 7960, LANgham 482! 


(Dept. W., 


NEW 
SILVER PREPARATIONS 
for 
METALLIZING MICA and CERAMIC 
CONDENSERS 


Full details and samples from:- 


FACTICE & CHEMICAL SUPPLIES LTD. 
4 Lloyd’s Avenue, London, E.C.3 


Grams: Factice Phone: ROYail 1762 


During the past three years over 200,000 « 


V 


There are 8 different types of “ACRU” Neon Indicator Lamps 


ACRU”" 
by hundreds of firms with not a single complaint about a failure. 


ACRU ELECTRIC TOOL MFG. CO., LTD., 


CHAPEL STREET, LEVENSHULME, MANCHESTER, 19 


Neon Indicator Lamps have been installed 


The Minimum life of “ACRU” Neon 
Indicator Lamps is 25,000 hours. 


“ACRU"' NEON INDICATOR LAMPS HAVE 
NO RIVALS AS REGARDS RELIABILITY. 


Tel. RUShoime 4613 


WHAT IS 
THE VALUE 


OF CONSTANT 
VOLTAGE? 


‘mReELESS Wor._p 


The value of industrial processes completed 
without interuption ? Of work in laboratories, 
hospitals, etc., saved from spoilage ? Cer- 
tainly it is more than the modest cost of the 


FIELDEN servo 


A.C. VOLTAGE REGULATOR 


Made by people 
with a conscience 


COUNTRIES IN WHICH 


SAVAGE TRANSFORMERS 


ARE IN USE 


seneeny 
“eeeene 


SPAIN PORTUGAL PAKISTAN 
CANADA NEW ZEALAND BRAZIL 
AUSTRALIA MALTA SAN SALVADOR 


MALAYA iRAQ 


RHODESIA 


> TALY 
FINLANC SWEDEN i 


Pius or minus 1° on less INDIA ISRAEL 
variation of pre-set vol SWITZERLAND 
tage. For single-phase 50 cycles 190/260 
volts supplies Output 500 V.A CHINA LIBYA 
UNION OF 


NO WAVE-FORM DISTORTION AND USA S. AFRICA MEXICO 
UNAFFECTED BY FREQUENCY CHANGE nnn eee: CYPRUS 


IRELAND EGYPT ARGENTINE 


e 
Fielden. JAMAICA GIBRALTAR SIERRA LEONE 


INSTRUMENTATION pr?l Oka, 
e %, 


COVERS MOST PHYSICAL as 
MEASUREMENTS | 


§ 1e Lb E " (e LECTRONICS) LTD, (SAVAGE em DEVIZES) 


“HH” Block, Paston Road, Wythenshawe, Manchester — a 
nme. 
st London, Philadetphia and Meibourne tr seg ag c owe 4 


Wirecess W: 
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PIRST RELEASE OF 


THE “LINCOLN”’’ TUNER 


“ LINCOLN ”’ 


HI-FI 


Negat 


PRICE 


AMPLIFIER 


ve feedback 


ALWAYS IN STOCK 

LEAK & QUAD amplifiers and tuner units 
WILLIAMSON & GARNER specified com 

ponents 
ARMSTRONG chassis 
7RAMOPHONE motors 
BARKER. WHARFEDALE 

WB Speakers 
RIBBON. CRYSTAL 
EVERYTHING F 


wenger ment 


GOODMAN & 


& MC. Microphones 
OR THE “HAM 


18 Gos 


Q-MAX’ 
WAVEMETER 


ABSORPTION 


FTON Home Recorders, Desks and haif 
WEARITE Tape Deck and the new 
COPHONY BAIRD recorders available from 


stock 


desks 


‘Q-MAX"’ RV2-A VHF CONVERTOR 


PRICE: 216 16 - 


PUR. TAX 67 ? 


“Q-MAX" CHASSIS CUTTERS 


ed al wer the World 


The easiest and quickest way of 
cutting holes in sheet metal 
Sizes from §° to 24° round 
and |” square 


TAPE RECORDING 


WE CAN NOW 
SUPPLY 


ALL PARTS 


Pp e list on applicatien 


Range from 18 to 200 Mcs in 6 Mono-unit 
plug-in coil stages. Output frequency 14.4 
Mes. PRICE: 16 Gas. with one coi! unit 
extra units 30 ~- each 


Q-MAX'’ GDO-1A GRID DIP OSCILLATOR 


with built-in power 
5 to 300 Mcs 


with all corls 


pack 
PRICE 


Coil ranges from 
12 Gnas. complete 


FOR YOU TO 
BUILD YOUR 
OWN DESK 


END STAMPE 
ADDRESSED ENVELOPE 
FOR SPE Al T 


Te. 


RERRYS 


25 HIGH HOLBORN, LONDON, W.C1 


HOLBORN 623! 


HAVE YOU 
REGISTERED 
FOR OUR 
1953 
FULLY 
ILLUSTRATED 
CATALOGUE 
6d POST FREE 


ALL VIEWMASTER 
COMPONENTS FOR 


KIRK O'SHOTTS 
HOLME MOSS 
WENVOE 
SUTTON COLDFIELD 
and LONDON 


This Month* 
G2AK Dcnsdiiiien y 
SHROUDED CHOKES 


G2AK 


PARMEKO #0 6H at 250 mA 
Weigt 


bs. 166 each Post and packin 

1,000 .F. 1S V. CONDENSERS, 2 é ea. 
Twin RIBBON FEEDER Heavy duty 300 ohm, Sd. per yd 
2 bbon, 9d. per yd. Co-anial cable, jin. dia 
fia 13 per yd. he. length jin. dia 
d, 16, post free All other Co 


416 


post any length 
Oar tgs Spalehage art Type P 
eg. 2 meg. 16 
TRANSMITTING TUBES. Type 813 New and Boxed €3 10 - 
ea Type 866A 17 Geach 3€29 (829B), 4 10-each. Few only 
METERS. 2; Flust ,™ 100 ma, 126 each 
Flush M até amp. thermo.,$.-: 4amp. thermo .8.- 
RACK MOUNTING PANELS, /[9%n Biin 
) black crac te f h,$ 9,46, 7 


6, 9 ~ respectively, postage 


otentiometers, 50k 


x Sjin., Tin 
and packing | 6 
JONES PLUGS. 6, 
goren pairs 


SHROUDED M.C. MIKE TRANSFORMERS. ™< 
© 5 Par 


ea 


ale and female, 16 per pair 


grid 
™ Mike 2 
CARBON MIKE TRANS. 2 - each 

COMPLETE SET (14) TUBES, for 
TAPE RECORDING EQUIPMENT 
Tamaa, Lane d ape x stock 

Tape and ays available 


Carriage paid o orders over 
des 


PAP Ss 
ARBB Receivers, €$ 10 - 
Decks by Bradmatic 


Heads, Oscillator Coils 


xcept where stated 
under _! 


Please 
all amour 


Please print your name and addrocs 


CHAS. H. YOUNG, G2AK 


aiers 110 DALE END, BIRMINGHAM 


Phone CENTRAL 1635 


st 102 HOLLOWAY HEAD, BIRMINGHAM 
Phone MIDLAND 3254 


POLYTHENE 


AMPLEX APPLIANCES (KENT) LTD. 


ANTEX LTD., 3, 


H. F. EQUIPMENT 


(AMBYTHENE BRAND) 
cO!itt FORMERS 
CHOKES 
STAND-OFFS 
FEED-THROUGHS 


Send for particulars and Semples 


19 DARTMOUTH ROAD. HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 
All export enquiries to 


TOWER HILL, LONDON, €E.C.3. 


THE WORLD'S GREATEST BOOKSHOP 


FOR BoOoOKss 
Stock of over 3 million volumes 


New, secondhand and rare Books on 
every subject. Large Technical Dept. 
Subscriptions taken for magazines. 
119-125 CHARING CROSS ROAD LONDON W.C.2 


Ke Open 9-6 (Thurs 9-7 
Totrenham Court Road 


Gerrard 5660 (16 limes 
Nearest Station 


he 
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Whartedale PURCHASE TAX ON LOUDSPEAKERS 


Chassis 


Transform 
Golden 10 
Golden CSB 
W.10/CS or 
W.12 
W.i2C 


Sand-filled Corner Assembly 


omplete with W.15 CS Separ 
ator and Super 5 Baffle 


n Speech Co 


W.10/CS Baffle 


Total 


~~ 
-sa<-@ 
~ - wo 


SS8are stsce 


Goiden Corner Panei 


Complete with Top and with q€ed€ «sa 42 
Golden CSB Unit 


SEPARAT 


a-f 
Non-resonan® sane 
top, in W8 


Sand-fi 


w .10/CS Baffle 


super 8'CS Baffle 


super 5 Baffle 


GOLDEN San 


g BAFFLES. 
witHouT LO 


ed Corner Pan 
nut, Oak 


Pan oir an 
Wed Back ane's «24 
e 


é-filled Corner Panel 


ted Back Panels ° 


List Purchase 
Price ax 


TAK FREE 


BLE 
AVAILA wits, 


UDSPEAKER U 


Price 
Tax Free 


el with jin al eo 6 
or Mahoge*y 
aww e@ 
a0 0 
ai ® 


a2 5 8 
with top 


aw e 


h 
in. to mate 
join. * 19in per 


pair 


Total 


5 s. d, 
ee 68 40M 14 © 


Sand-fil 


Wharfedale 3} Speaker System i = 
és. 4d. . d . Seat 


Twin Treble Assembly 

wat useee® - Bee 04s WHARFEDALE WIRELESS WORKS 
BRADFORD RD., IDLE, BRADFORD, YORKS 

IDLE 46! WHARFDEL, IDLE, BRADFORD. 


Three-way 4 Section Cross 
over Unit 


810 @ Nil 


ompiete 7%10 0 9 6 28516 2 Phone Groms 


RADIO ENGINEERING 
OF SURPASSING EXCELLENCE 


THE 


EDDYSTONE 


MODEL ‘680X’ 


es eas Ata 


» COMMUNICATION RECEIVER 
Mc/s to 480 Kc/s 


jo 


USED PROFESSIONALLY IN ALL PARTS OF THE GLOBE 
Compare critically the Eddystone “680X" against world-wide 
production of similar equipment and you will find nothing to equal only be judged by practical experience 
either the performance or the construction of this receiver at The *‘680X 
anywhere near its price level 


tuning mechanism is a masterpiece of light engineering: its perfection can 


has a first-class electrical specification. Fifteen valves are 
used; two RF and two IF stages, separate oscillator and push-pull output 
Figures for sensitivity, noise, selectivity and image ratio are excellent. 
Frequency driftis negligible on all ranges 

The ‘680X "’ receiver is handsomely finished in polychromatic grey and 
has an all-round performance of the highest order 


U.K.) £106 -0-0 


The solid diecast chassisensures robust mechanical strength and rigidity and 
adds to the electrical screening. The large open dial is accuracely calibrated 
and permits precise tuning and re-setting. The fiywheel-controlied, geared 


LIST PRICE (in 


Please write for full specification to the manufactyrers 


STRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM 31 
SS SS:  —«-—<i‘(‘é‘é TAA TNT RRR 
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MODERN ELECTRICS LTD, 


164, Charing Cross Road, London, W.C.2. ‘phone TEMple Bar 7587. 


Eapert enquiries welcomed immediote delivery from stock Prompt ettention to post orders 


TAPE RECORDERS RECORD REPRODUCING TEST GEAR LEAK PICK-UPS 
SOUNDMIAROR EQUIPMENT A Dynamic Ruby Seyiue) Gt 
Ts ca <o Dynamic (Diamon 
= DECCA a po 
MICROPHONES 
aAcos 


2-speed Motors, com 


sc OrHONy a 


108 


—rystal 
head only 


SIMPHONIC c 
c Inserts for above 
« 


£60 


Me 
Leal 
Leal 


REFLECTOGRAPH 
sly Variable 
fro y “ 


+4 (Crystal) 
Crystal) 
SOUNDMIRROR 
CwithTF 
LUSTRAPHONE 
—s Cw th 
foal less Tee Ty 
Heavy Tabie Base for 


ss 


- e ¢ 


. separate Re 
acd Play back Meads 


ack coo 


; GARRARD 
RECORDING TAPE RC TIA (}-spd. Auto) 16 
SOUNDMIRAOR COLLARO 
j-spd. Auto 
rpose Head) €15 
} spd with 


o <2~co ° 


Avuto-Mixer) ty / c RESLOM C (Low Imp.) 
iy " r ‘ RIBBON 
GEAR IN STOCK ( 
SCOTCH BOY oe" = Able ON MP. Sead. FLOOR STAND 
2004 ed ie Ciddiniek ned — (Microphone), 3 ex 
SPEAKERS IN STOCK acos - ins Ons eumenen 
LEAK AMPLIFI 
eqcene= 2 G P.20 (Std. or Point 1, TLI2 
Brom Tou, ve Spare Heads for v Point |. TL25 
60 DECCA Control Unie 
TO 
XMS, Magnetic CONNOISSEUR 
CONNOISSEUR AMPLIFIERS 
Super Lightweight 2.25, in Cabinet 
LP Sed R Q.25, less Cabinet 
a 


ooe 2 o oe 2 eocececo 


Bronze Spare Heads 
TAPE DECKS 
SOUNDMIRROR— With Complete instructions for Associated Amp! fier 433 @ ©. carriage extra 
WEARITE ted stock), with Complete instructions for Associated Amplifier 435 @ ©. carriage extra 


AMERICAN TRANSMITTER SPARES TELEVISION 


tor Fringe and Long distance viewers is vastly improved 


We hold very large stocks of manufacturers with the SPENCER-WEST type AC 3 Pre-Amplifier. The speci- 
7 fication includes a first stage neutralised triode cathode coupled 

are incl dine to a grounded grid triode. The optimum arrangement for best 
pe ; clucing nors> factor Self-contained power .upply unit complete with 


r justec rler ter rice ¢ 10 
SWITCHES yous eae aa aeons a tc =a _ 
METERS WENVOE CONVERSION 


Type AC 4 WL (Wenvoe London) and Type AC'4 WB (Wenvoe 


TRANSFORMERS Birmingham) Convertor units for perfect simple conversion of 


your receiver Price complete with 5 valves and self-contained 


COILS pow Fr suply unit, 1S gns. Descriptive leaflet on request 
CONDENSERS SPENCER-WEST 
VALVES, etc. QUAY WORKS, GT. YARMOUTH 


Particularly for RCA Transmitters Phone . Gt Yarmouth 3009 
eT arr one Hallicrafter BC.610. 


We sed to receive your enquiries 


THIS MONTH'S SELECTED ITEMS DECALS 


METERS—FERRANTI Moving Coil Meters 0-500 THE MODERN TRANSFER FOR MARKING CONTROL 


Sy sve PANELS ON RADIO AND ELECTRONIC EQUIPMENT 


HALLICRAFTER SX28 & RCA AR8S Bold white lettering 4” high ~- Supplied in 
S Meters, 45 - each. books of six pages totalling 500 different words, 
. or equivalent in letters or numerals - Covers 
We wish te purchase large or small various branches of electronics - For Research 
quantities of American transmitter Labs. Repair Establishments ° Amateure. 


spares or complete equipment. 
CONVENIENT - EFFECTIVE - INEXPENSIVE 


McELROY-ADAMS MFG. GROUP LTD. Price 49 per book. (Post 34.) 


4. GREYHOUND ROAD. LONDON, ‘wes ALEXANDER EQUIPMENT LTD. 


Cabie: Hellicreft Leadon Phone: Fulham |138'9 CHI Ss PLACE, EARLS COURT, 8S.W..5 
SHS eS hl TTT 
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miniature in size... 


mighty in performance f 


Little wonder that OSMOR «Q '’ RANGE COILS are 
the * big noise "’. . . No imitations, regardless of price, 
can compare with them for super selectivity and 
ensitivity. And you don't just have to take our word for 
it—the watertight guarantee makes your satisfaction 
certain ! 
Consider these points of superiority :— 


s * Only tin. high. 
* Variable iron dust cores. 
* Low less Polystyrene formers. 


* Packed in damp-proof \ 
containers. 


* Fitted tags for easy connection. 


COILPACKS. A full range is available for MATCHED COMPONENTS. Various 


Superhet and .T.R.F. Mains or Battery. 
Size only I}in. high « 34in. wide » 2fin. 
ideal for the reliable construction of new 
sets, also for conversion of the 21! 
RECEIVER, TR 1196, TYPE 18, WAR- 
TIME UTILITY and others. 


types of OSMOR Dials, Chassis, |.F.S. 
Speakers, Transformers, etc., etc., to 
match our coils and coilpacks are al! 
listed. 


Send 5d. (stemps) for FREE CIRCUITS and full fist 
of coils, coilpecks and radio components 


Aligned and tested, with full 
circuits, etc. Fully descriptive 
eaflets cvailable. 


WARNING! Avoid inferior 
G OSMOR 


Coilpecks ere sold only under the 
neme OS » 


radio products Itd 


(Dept. W.34) BRIDGE VIEW WORKS, BOROUGH HILL. CROYDON, SURREY. Telephone . Croydon 5148/9 


76 Wimetess Worip OctToser, 1952 


es NEW “PRINCIPLE” a 


RECORDER TABLE 
BY QUALTAPE 


Examine these new features :- 

% 2-speed, giving 7} and 15 in. per 
second. 

Self oiling, self aligning bearings. 

Fixed motors. 

New “gyro” drive principle. 

Rewind by turn of switch. 

All spindles centreless ground. 

Brake fitted. 

Reels fit solid. 

*% Operates fiat, sloping or upright. 
Demonstrations with pleasure. 


% + >t ot OF OF 


We are proud to present this superb example of British design and workmanship. 
Particulars and illustrated brochure from:- 


ELECTRONIC SERVICE (acamsirey LPD., 
93-95, BUTTON LANE, SHEFFIELD. 


TELEPHONE NUMBER:- SHEFFIELD 21690. TELEGRAPHIC ADDRESS “QUALTAPE”, SHEFFIELD. 


i 


ARTHURS HAVE IT! BULGIN RELIABLE 


RADIO & ELECTRONIC 
LARGE STOCKS OF NEW VALVES COMPONENTS ARE 


TEST METERS IN STOCK BACKED BY 25 YEARS, 
VO" “TAYLOR” TEST METERS, SIGNAL _ EXPERIENCE IN THE 


GENERATORS AND MEGGERS IN STOCK MAI re SIG NAL | { > FIELD OF ELECTRONICS 
Leak Point One Amplifiers 428 30 
Peak Pre-Amplifiers , 
Leak Tuning Unit 38 


Chapman Tuning Units 7 
Crystal and Moving Coil Microphones 
Decca Replacement Heads and Pickups 
Geodmans Axiom |50 Speakers 10 
Partrid-e Output Transformers 


Wilhamson Amplifiers 6 
; 1035 93 


Coscor Double Beam Oscilloscope | i949 132 A. F. BULGIN & CO. LTD., BARKING, ESSEX. 


Wright & Weaire Tape Deck 
LATEST VALVE MANUALS aS he 
MULLARD, OSRAM & BRIMAR No. 4, 5 - each 


ZDA 2. each. PRATTS RADIO 
senge 64. entre 1070 Harrow Road, London, N.W.10 


TELEVISION SETS, WIRE AND TAPE RECORDERS (Nr. SCRUBBS LANE) Tel.: LADbroke 1734 
ALWAYS IN STOCK AMPLIFIERS 


lege gen 
Goods offered subject to price siemeaibiaes and being unsold ' a ae MODEL ACIOR, 


7 eodback over J etages, 218/18. 
EST moDEL UL0R, for UC/AC maias.6 
ay. - 2 e 10 watt P/P output. Peed- 


* over 3 sages, £€129:196 
MODEL ACIOE £1076 re pmplete with ane 
peors’ ARTHUR GRAY. LTD. first ae Ter _chrowwe ‘hates "They ‘tare 
OUR ONLY ADDRESS : Gray House rf Co by ag © 
: watt apittorreconis rad t ite ages. Output to 3, * 
150-152 Charing Cross Road, London, W.C.2 £10 10 -. HODEL ac ve record Tadiowaplifer. 4 watts to 3 ohms, $518 '~ 
, C4c for It maine €5 15 -. Stan r . Ful sar of acce: 
TEMple Bor 5833'4 and 4765 available inch Rotherme! Crystal Mikes, 108 - Seutenas ia Tk 
TELEGRAMS—" TELEGRAY, WESTCENT, LONDON * aker. 48-126: Saiaro AC. Record Players, rtm drive nagnetic model, B6/9=. 
CABLES" TELEGRAY, LONDON dub conchae coo compiany and ccady fer we 
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22 Years unrivalled experience and careful design has resulted in the 


CONSOLE MODEL T.V. 15 


Ihe set, incorporating a 12in. C.R.T. and 10in. Loudspeaker, 
operates on A.C. Mains 200/250 v., is now available in a 
beautifully veneered two-tone walnut cabinet 35in. high 
20in. wide 20}in. deep. There are two main controls, sound 
volume and picture brightness, situated on the front of the 
cabinet and the usual pre-set controls are on the side. 


PRICE 63 Gns. Tax Paid 


The usual ARMSTRONG GUARANTEE “ Purchase 
money refunded in full if dissatisfied ” is in force and a Com- 
prehensive Maintenance Scheme is available to cover replace- 
ment C.R.T. and Valves. Installation in the home is free and 
erection of aerial can be arranged at moderate cost. 


HP. TERMS AVAILABLE 


OTHER MODELS IN THE ARMSTRONG RANGE include —_—_—_— 


MODEL EXP. 1253 |4-valve all-wave Radio-ram chassis AC. Mains 
£34.15 -, plus P.T. 


— RF.194 10-vaive all-wave Radio chassis. A.C. Mains, €24--, plus 


MODEL EXP. 73 6-stage all-wave Radio chassis. A.C. Mains 417 15 -, Plus P.T 


For further details write to 


ARMSTRONG WIRELESS & TELEVISION CO. LTD. Fie AO TS eg ee 
Warlters Road, Holloway, London, N.7. $! 33 3 Telephone: NORTH 3213-4 


To Set Designers 


We pay our several competitors the & 
compliment of watching with close 
interest what they do and say. But Loudspeaker 


we do not fear comparison with them. Manufacturers 


to the radio industry 
since 1930 


On the contrary, we are proud 
enough of our own design technique 
and production methods to be willing 
at all times to discuss them with 
interested radio engineers. Will you 
give us the opportunity ? 


REPRODUCERS AND AMPLIFIERS’ LIMITED 
WOLVERHAMPTON ; ENGLAND 


Telephone : Wolverhampton 22241 (5 lines) Telegrams : Audio, Wolverhampton 
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AERIALS 


RADIO AERIALS — The signal pick-up qualities of 
Aerialite radio serials are well known The TELEVISION AERIALS —The Aerialite range 
Mastatc and Antistatc vert rod covers all types from the AERFRINGE 3 
aerials ensure interterence-free reception element folded dipole aerials (illustrated) to the 
wevebands The Trapeze and Aromast AERADOOR room or receiver mounting 
serials are inexpensive and very effective 7 single dipoles. Designed to give maximum elec- 
aerials Aerialite all-« f trical performance and robust mechanical con- 
ss 6stell supreme Pr € struction. Prices from 136. There is a model to 

Aerialite ser wire are 50%. 4-, 75 “. suit all locations and all pockets 
00%. 76 


@ choose your aerial as carefully as 


CAR AERIALS—Whatever the make of car 
there is a suitable Aerialite car aerial made to Fae ACCESSORIES—Aerialite manufacture 
provide high gain trouble-free radio reception ‘s accessories for use with aerial equipment 
Types available for header, scuttle. wing or under sding—Mains Suppressors, H.F. Coaxial and 
rUntINg All fully weatherproofed Balanced Twin Feeder Cables, Coaxial Plugs & 
? (Mustrated) for header-mounting. with : Sockets, Connector Boxes, Gutter Brackets, Line 
aerial tubes, fully chromed and water Connectors, Earth Rods, etc 


Price 326 


you choose your set. 


* The safeguard for all receivers. The new 
Aerialite Neon LIGHTNING ARRESTOR 


AERIALS 


have you had a copy of eu pe Circunt ’ Shows how to 
convert any ex-W_D scope unit to a standard “ Scope, 2 9 


rystal MONITORS. Make excellent signal generator 


* 
po TS-67, R-89B ARN-S, 
' ARC- ARC-3, ART-13, 
VALVES. 154 106; 6AGH 106; 11726, 126; 6SH7, 66 y y BC- y BC-348, SCR-522 
varia tele rt — 1G215. 66; Pen 220A.66; TTI! 66 Ri } MN- 53. MN-6l, RA-I, 
VR ' 42 . ~~ 
RP24 UNITS onverted to 28 Mc 5 Band. Variable tuned with = 4 MN-31, MI-32, ARN-7, Head- 
100-1 geared SM. Dia smplete with plug and leads for & ty sets, Mikes, Cannon Amphehol 
mmediate use, 43.5 - qaney - plugs, 274-N, ARC-5, Dyna- 
MAINS TRANSFORMERS. inp +200 240 ¥ Ourput 350-0-350 | motors, Test sets, “TS-" or 
» 2150 150 vo v d n v n n ¥ ee + . 
Pr boy tyr ed p 200 340. : hak pelle 4 s oa 8 10 2 surplus 1-" prefixes 
15, 18, 20,24, 30 volts, 2amps. 216. All with one year's guarantee li State condition and Best Price 
OL72, CKSI2ZAX, 9-; 6AGS 
fee; 9001 900, 76,9008 , en Aircraft Radio 
perate at 200 3 vol < oP H 
0.P.0.T. RELAYS. perace at 00 300 . oes .¢ oe. ok parts. industries, Inc, 
Ontacts at varying prices | 85S St. John Street, New Haven, 
NEW SELENIUM RECTIFIERS, FW 12 6 volt Jamps. 146 equipment | Conn., U.S.A 
4amp.. 26 éamp., O-;j,amp.$ 6 
1OHY. 120 mA BRASS SHROUDED CHOKES, 76 
TYPE IN}4—GERMANIUM CRYSTAL DIODES, 5 6 
POLAR—TWO-GANG VARIABLE CONDENSERS 


Mid Large quantity available New flers please NORMAN H. FIELD LAMINGHAR ST’ 


B.C. 60} RECEIVER AND C.C. 604 TRANSMITTER. 20 «x 

28 Mcs inctuding BO Crystals, C38, carriage extra 44.48 casatin 9A =e ~ 

U.S. MANUALS for Test Equipment 1E-S6-A, SCR-729-A and ss es 

SCRIIVAZ ontains all che ge Freq. Meter B.C 906, Receiver CRYSTAL MONITORS. (Less valves and Crystal) 

8.C. 1066 and Sig Gen |-196-8. 21 ideal for Ham use. Easily modified to Mains use with 

New an ox Ty T PS mid 7 kV Condensers our simplecircurt. 1 - extra 

a eer de ey Bog : — E.H.T. TRANSFORMERS. 2,500 v. 5S mA 4 v. 2 amps 
foal 2 Cc 

VCRPT CRTs. New and crated Picture tested, 45%. Bases 36 pate ck Se = Complenty wan 

MC MICROPHONES with Matched Trans, 126 TRANSFORMERS oe Input 230 v. A.C. Output 

ARMY MORSE KEY & BUZZER PRACTICE SETS 76 18 v. 26 v.-44 v. at 2 am 

NEW P.M. SPEAKERS. Sin 146, 61m. 166, Bin. 20-, 10in BATTERY AMPLIFIERS AI368 Complete with VR35 

29464. Goodman [0m 6 and VR2! valves. For use as intercom. or with slight 

alteration as Gram Amplifier. in metal case 7 x 4; x 4iin 

All the above Post Paid from Dept. W.W., With carrying case 16 extra. Circuit 1+ extra 

1185 LOOP AERIALS 


The RADIO « ELECTRICAL MART RRETERE. “Meee AirGi Moving Coil banc” 20 


micro-amp Very sensitive. sin. sq 
2538 PORTOBELLO ROAD, LONDON, W.1I! ROTARY CONVERTORS Approx. 6 v. input and 22. 
at 80 mA output 
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EVERY CIRCUIT 


is to be found in its Transformer, which, like 
the human heart must keep the lifeblood 
flowing evenly and constantly under both 
normal and abnormal conditions 


POTTED COMPOUND FILLED 
TRANSFORMERS AND CHOKES 


manufactured by WODEN have been designed 

to fulfil such a purpose, and for this reason 

they have been standardized by many leading 

Radio, Television and Electronic manufacturers 

and also Government Research Departments. 

Their choice is only made after exhaustive 

tests for accuracy and reliability. To merit 

, : this confidence, there is a constant need to 

bend for our fully , on provide components of the highest quality and 
ee ee our ample research and testing facilities en- 
sure continued progress in this direction. 


WODEN TRANSFORMER CO. LTD. 


MOXLEY ROAD : BILSTON . STAFFES. 
TELEPHONE: BILSTON - 41989 


1.74 
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SELECTIVE TRANSMISSION MEASURING SET 


B.C.C. introduce another outstanding success in their development of Measuring Instruments. 


This instrument is a direct reading, selective, gain 
and loss measuring set to be used with an external 
signal generator. 


Four terminal networks, active and passive, 
balanced or unbalanced, can be measured. 


Facilities are provided for use as a high impedance 
Selective Detector Amplifier. 


Frequency Coverage: |!—68 Kc's in 4 
ranges. 


Range of Measurements : Gain 0-60 db. 
Loss 0-80 db. 
Accuracy: + 0.5 db. 


impedance range : 75, |50 and 600 ohms., 
balanced or unbalanced. 


Det.-Amp. Sensitivity : 10-12 ,V. 
Power Supplies : 100-150-200-250v. 50 c's. 
Based on Signals Research and Development 
Establishment design. 
Manufactured for Ministry of Supply and G.P.O. 


31 GORDON AVENUE, STANMORE, MIDDX.  oeycotne tt cramore 
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a very large number 
of new television receivers are pur- 
chased on the recommendations of 
existing viewers. This is a continuing 
process which profoundly influences 
the expansion of television in this 
eountry 
The maintenance of high standards of 
reception is therefore important in 
more wavs than one. Not only is it a 
source of satisfaction to the existing 
setowner butit is a definite encour 


agement to the potential set owner 


the cathode ray tube, I 


however, is a costly component 
Prompt renewal of worn tubes is only 
reasonable if the average annual 
replacement cost is modest 

That is why Mullard have paid great 
attention to designing tubes which 
will maintain high performances over 
very long ye riods ol service The 
results of this polis y are already 
apparent to setmakers, dealers and 


viewers alike 


Mullard 
LONG-LIFE TY TUBES 
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Keeping Up with the Comet 


OME months ago we claimed that radio was 
meeting the challenge of increasing aircraft 
speeds fairly satisfactorily, and that any weak- 

nesses that might exist were brought about by 
organizational rather than technical shortcomings. 
Since then, critics have convinced us that we erred 
on the side of undue optimism. True, the troubles 
are agreed to be mainly organizational, but there is 
still room for technical development, and in any case 
we must bear some responsibility for the way our 
techniques are applied. We must now admit that the 
tempo of electrical communications and, perhaps to 
a lesser extent, the speed of operation and range of 
radio aids to navigation, have failed to keep pace with 
the needs of 500-m.p.h. aircraft. That can and must 


be remedied; after all, practical radio started before 
practical flying, and we still have a fundamental 
natural advantage in the matter of speed; radio 


‘ 


‘crashed through the sound barrier” 
inception ! 

Judging by an anonymous article in the normally 
ultra-cautious journal of the International Telecom- 
munications Union (I.T.U.), Geneva, an unseemly 
wrangle is brewing between the I.T.U. and the Inter- 
national Civil Aviation Organization (I.C.A.O.) 
which clearly finds existing world communication net- 
works inadequate for the needs of modern flying. The 
dispute seems at present to be on mainly legalistic 
questions. Should certain kinds of airline opera- 
tional messages be handled by the airlines’ radio or 
line circuits (owned or leased) or should they be 
passed over the systems of the national administrations 
comprising the I.T.U. membership? But the article 
also discloses that some communication administra- 
tions regard civil aviation as a competitor. The speed 
of transit of air mail letters is now approaching that 
of telegrams. Implicit in such an idea is the (un- 
spoken) conclusion that it would be no bad thing to 
impose a little artificial drag or handicap on the air- 
craft in the form of still slower operational communi- 
cauions. 

Such thoughts are abhorrent to Wireless World and 
we believe to most radio and communication people 
generally. The airline operators are our Customers; 
they are always right, and now they are in a hurry 
as well. We do not agree, however, with the pro- 


from its 
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posals that they should have their own world-wide 
networks for operational communications. That would 
be extremely wasteful of precious radio channels 
which would seldom be loaded to capacity. The 
economic and rational solution seems to lie in attun- 
ing the tempo of the public world communication 
system to the speed of jet aircraft. Of what value is 
it for air passengers and freight to be carried at high 
speed if we on the ground are not ready for them at 
the other end? 


Reflections on the Show 


Y all relevant criteria, the 19th National Radio 

Exhibition was a great success. Public attend- 
ance was significantly higher than last year, and the 
show certainly served as an attractive shop-window 
for British productions in the way of domestic sound 
and vision broadcast receivers. It would be churlish 
to complain that some branches of radio were not 
fully represented; indeed, it would probably be un- 
reasonable to do so, as the art has now strayed into far 
more fields than could be covered by any single ex- 
hibition. The show at least succeeded in demonstrat- 
ing to the lay visitor that there is more in radio than 
broadcasting. 

Some of this year’s innovations deserve serious con- 
sideration for the future. The technical training ex- 
hibit was, we imagine, much appreciated by younger 
visitors considering making their careers in radio, and 
might profitably be extended. We should like to see 
B.B.C. participation in this section, as the Corpora- 
tion employs some novel and apparently highly 
effective instructional methods at its engineering 
training establishment at Wood Norton. 

Television demonstrations have been well con- 
ducted for some years, and the potential viewer must 
have been well satisfied with the arrangements made 
at the present show for him to study the performance 
of various sets. Demonstrations of high-quality 
sound reproduction have generally been far less satis- 
factory, but this year the few efforts made to improve 
matters in this direction were very well received. In 
fact, the G.E.C. demonstration of stereophonic sound 
was widely acclaimed as one of the highlights of the 
exhib.tion. 
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Radio Exhibition Review 


Trends in Television 


Design 


—and Some Highlights 


and Sound Receiver 


In the following pages the technical staff of “Wireless World”’ 
report on tendencies in design in those branches of radio best repre- 


sented at the 19th National Radio Exhibition. 


A description follows 


of aviation radio equipment as shown at the Farnborough Exhibition 


PELEVISION RECEIVERS 


HE straight tr.f. television receiver, at one time 

the usual thing in this country, has almost dis- 

appeared, and nearly all makers now prefer the 
superheterodyne This has come about through the 
number of television transmitters, for 
the superheterodyne itself to station selection 
much better than the turf. set. Alterations to three 
or four circuits only are needed to change from one 
hannel t another 


increase in the 


lends 


television 

his trend away from the straight set was obvious 
last year and has continued since then. In doing so, 
followed in the footsteps of the 
receiver, where for many years the 
straight set has been virtually dead. The fact that 
most television sets are now superheterodynes does not 
mean that they are all alike, however. In the detail 
of their circuitry, and often in its general form, they 
differ surprisingly 

Nearly every set has one stage of amplification at 
signal frequency A few sets—notably those of 
Murphy Radio—have two such stages, but not one 
set without an s.f. amplifier was noted. Signal 
frequency amplification 1s, of course, necessary to 
obtain a good signal-to-noise ratio; and the stage is 
very desirable in order to minimize oscillator 
radiation. Almost invariably an rf. pentode is used 
with single-tuned couplings, but some sets have a 
oupled pair between the s.f. valve and the mixer 


a 


television has only 


sound-broadcast 


also 


Fig. |. Frequency-changer circuit of Ekco TC 185 television 


receiver 
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Ihe frequency-changer shows more variation. On 
the whole two-valve (or double-valve) types seem 
commoner than the single-valve, but the latter are well 
represented. Bush, for instance, still use the single- 
valve type with an r.f. pentode having the oscillator 
tuned circuit connected between the control and screen 
grids. The signal input is fed to a tapping at the null 
point on the oscillator coil. This form of circuit ts 
also used in the Ekco receivers, as shown in Fig. 1. 
rhe oscillator is of the Colpitt’s form with a capacitive 
tap at the null point. This is one set in which a 
coupled pair of s.f. circuits is used, the coupling being 
of the top-end capacitance type. 

Pye adhere to the two-valve type of circuit, using a 
triode-pentode, in which the pentode acts as a mixer 
and the triode as an oscillator, control-grid injection 
being used. Quite a few sets, however, have a double- 
triode; notably, English Electric, Dynatron and Baird. 
Grid injection is usually employed, the two grids 
being joined through a small capacitance. 

In so far as there can be said to be any general 
practice at intermediate frequency, it is to use two 
or three stages in the vision channel and two in the 
sound. On the sound side coupled pairs of tuned 
circuits are used for the intervalve couplings. On 
the vision side a similar arrangement is quite often 
used, but supplemented by sound-channel rejector 
circuits. However, s‘agger-tuned _ single-circuit 
couplings are quite common 

Pye adhere to the arrangement which they intro- 
duced last year of using four coupled circuits in 
cascade for each intervalve coupling. With three 
vision i.f. stages, there are sixteen tuned circuits in 
the four couplings and the selectivity is high enough 
to enable sound-channel rejectors to be dispensed with. 
This set, the FV2C, is also unusual in having three 
stages in the sound channel 

The cathode-trap form of sound rejector is much 
less often used than at one time and most rejectors 
are now simple wavetraps coupled in various ways to 
the main circuits of the intervalve couplings. The 
sound channel pick-out circuit can, and usually does, 
act as a rejector in the main video channel, but most 
sets have one or two rejectors in addition. 

In the different designs the separation of the vision 
and sound signals takes place at various places. Some- 
times it is immediately after the frequency-changer, 
sometimes one if. stage is common to both channels. 

Reverting to the signal side, the methods adopted 
for station selection still vary considerably and are, 
in fact, much the same as last year. Bush still retain 
continuous tuning and Pye still use an arrangement 
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of tapped coils. Some other makers prefer a replace- 
able sub-chassis or plug-in coils, and there is still no 
uniformity of method, but there is a somewhat slow 
trend towards arrangements in which provision for 
every channel is built into the set. The dealer, and 
in some cases the user, can then adjust the set to the 
required channel! without having to replace any parts. 

All this variety of tuning methods suggests that 
the perfect arrangement has yet to be found, but on 
the video-frequency side of the sets there is much 
more uniformity. A diode detector is invariably used 
and is directly coupled to a pentode v.f. stage. This is 
usually directly coupled to the cathode of the c.r. tube 
but not invariably so. 
English Electric, for in- 
stance, feed the signal to 


sound side a series diode limiter is commonly used 
and requires no adjustment. 

The modern tendency is all towards large cathode- 
ray tubes with large deflection angles—nominally 70°. 
The large screen area demands high-voltage operation 
if an adequately bright picture is to be obtained and 
this, together with the large deflection angle, puts 
heavy power demands on the scanning circuits of the 
receiver. 

For the line scan, last year’s trend towards high- 
efficiency circuits with h.t. boost has now become 
almost universal practice. The basis of the circuit 
is now nearly always a heavy-duty pentode feeding 


the grid and have a clamp 
circuit to establish the 
black level. 

The use of inductance to 
maintain the high-fre- 
quency response of the 
video stage is less universal 
than it used to be. It is now 
nearly always _ supple- 
mented by a small capacit- 
ance across the cathode- 
bias resistor which gives 
compensation by reducing 
feedback at the higher fre- 
quencies. In some sets this 
is the only form of com- 
pensation used, but in 
many it is supplementary 
to inductance loading. In 
some it is a trimmer and is 


DEFLECTOR CONS 


LINEARITY 


VVVV¥ 


adjusted for optimum 
results in the factory. 
Most sets have a simple shunt diode noise limiter, 
which is sometimes a germanium crystal, with a bias 
control to set the limiting level. Some makers fit it to 
the video stage input, others to its output. On the 


Fig. 2. Line-scan circuit of Baird P.1815 receiver. 


Fig. 3. Fly-whee! sync circuit and saw-tooth generator of 
Pye FV2C. 
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through an auto-transiormer to 

diode 1s connected The e¢.ht 

ved from a valve rectifier fed from an 
inding on the scan transformer and up to 
btained. Sets with tubes above 12 inches 


wave 12-14kV, whereas those with the 12-in 
ate at around 10kV 
tails of the circuits vary somewhat and, in 
arrangement for obtaining linearity of 
driving methods vary considerably, how 
ever. Self-oscillators are used quite often. Here a 
favourite arrangement is to utulize the control and 
creen grids for the regenerative action, but Ferranti 
the control grid and anode, the grid being 
a winding on the output transformer 
Baird also adopt this type of circuit and Fig. 2 shows 
the arrangement in their P1815 receiver The 
synchronizing pulses are fed to the screen grid 
One noticeable change is a big reduction m the 
number of sets using a blocking-oscillator as a saw- 
tooth voltage generator for the line scan. Instead, 
there is a tendency to use a pair of valves in a mult- 
vibrator circuit. One example of this is in the Pye 
FV2C and is shown in Fig. 3. Here V, and V, (a 
triode-pentode) form a multivibrator; the grids and 
inode screen-grid in the case of the pentode) are 
ross-connected by RC couplings and in addition there 
1 cathode coupling which includes a resonant circuit 
tuned to 8kc/s. This is for the purpose of stabilizing 
the frequency of the circuit 
This receiver 1s unusual in having a form of fly 
wheel synchronizing. Such circuits are standard prac- 
ce in the U.S.A., where conditions are different. In 
this country direct pulse locking has been almost uni 
versal up to now. English Electric have used, and 
sull use, a fly-wheel system, but only in the 
form of a plug-in unit for fringe areas 
In the Pye set fly-wheel sync is always in 
use. Referring to Fig. 3, the pulse waveform 
developed in the line-scan transformer 1s 
applied to a pair of series-connected diodes 
V, and V, so that they conduct during the 
fly-back. The syne pulses are applied to the 
same diodes effectively in opposite phase 
since, viewed from T,, the diodes are the 
opposite way round Ihe circuit is a dis- 
criminator in which the phases of the 


leaded 


sync pulses and the time-base pulses are compared 
und in which a steady voltage of magnitude and 
polarity depending on the phase difference 1s 
developed across R This is applied through an RC 
ircuit of long time constant to the grid of V,, where 
it controls the multivibrator. The synchronizing thus 
depends on the average effect of a large number of 
sync pulses rather than upon any individual one, with 
the result that it is relatively immune to the effects 
of interference 

Ferguson also use fiy-wheel sync, but of a some- 
what different form. The saw-tooth is developed by 
a form of LC oscillator which is controlled by a 
reactance valve Ihe control voltage for this is pro- 
duced by a duo-diode discriminator in which the sync 
pulses are compared with the time-base voltage. 

For the frame scan two valves are usually employed 
ind the deflector coils are nearly always fed through 
1 transformer or auto-transformer. The latter is be- 
coming increasingly common. There is, however, very 
little uniformity in frame ume-base circuits; some sets 
use pentode output valves, others have a triode; some 
use the Blumlein linearity circuit, others have a simple 
corrector without feedback, and still others rely 
mainly on the curvature of the valve characteristic; 
some have a blocking oscillator, others a multivibrator 
There is variety, too, in the synchronizing means; 
some still use an integrator, but probably most have 
1 more elaborate arrangement with one or two diodes 
so arranged that the line pulses are completely removed 
from the wave 

There is litthe obvious development in this part 
of the equipment and from the performance point of 
view the results obtained in all the various ways seem 
much the same. The choice of a particular arrange- 

ment is often the result of 
economic factors which are 
far from obvious. Double- 
valves are now quite com- 
monly employed and the 
design of the rest of the 
set may be such that, if the 
usual blocking oscillator 
were used for the frame 
saw-tooth generator, there 
would be a spare electrode 
assembly. It is then 
cheaper to utilize this as 
part of a multivibrator and 
to dispense with the block- 
ing oscillator transformer. 


The straight-sided mask 


s illustrated by the 
Ferguson 984T (above )and 
the curved-sided by the 
Regentone Big $5 
(right) Th 
D picture format is 
used in the Peto-Scott 
TV/68 (left). 


e joubie 


ess Worip, OcToBEr 1952 


(Left) Philips 1427U with 
| 4-in rectangular tube 


(Blow) 
$. 9212U with 1I2-in 


In modern equipment it is often im- 
possible for anyone outside the organ- 
ization concerned to say just why a 
particular arrangement js used. 

The so-called transformerless set has 
now become standard and exists in two 
forms. The a.c./d.c. type is one and 
this is truly transformerless on its 
power-supply side. The valve and tube 
heaters are connected in series and the 
h.t. supply comes from a_ half-wave 
rectifier. Reservoir and smoothing capacitors are 
of the order of 50-100 “F and an h.t. line of about 
180 V is secure. In some sets the smoothing choke 
can be short-circuited on a d.c. supply, where it 1s 
not needed and where its voltage drop is important. 

The other category of set is for a.c. supplies only 
and does actually include a mains transformer. As a 
transformer it may supply only one or two valve 
heaters, the rest being series operated, or it may 
supply all the heaters. In both cases the primary is used 
as an auto-transformer so that the input to the h.t. 
rectifier (and the series chain of heaters, if any) can 
be kept at a reasonably high level on all mains volt- 
ages. The rectifier is still a half-wave type and, as 
in the a.c./d.c. set, the chassis is in direct connection 
with the supply mains. This requires that the chassis 
be well protected by the cabinet so that accidental 
contact with it cannot be made. Considerable atten- 
tion is now paid to safety. Ventilation and other holes 
are so placed that no contact with any dangerous 
part can be made and the grub-screws in knobs are 
not overlooked. 

Fire risks, too, are considered and fuses are used 
much more than they used to be. They are not always 
merely a pair in the mains leads, but in addition, 
subsidiary circuits sometimes have additional fuses. 
The h.t. supply may have its own fuses, for instance. 
In some cases, it happens that it is impossible to give 
a complete safeguard by a fuse; a breakdown in a 
capacitor, for instance, may result in a resistor being 
heavily overloaded, but the use of a protecting fuse 
or cut-out may be impracticable. The trend in such 
cases is so to place the resistor in the set that damage 
is confined to the resistor itself. 

The permanent magnet retains its position for 
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(Right) McMichael 
table model, showing 
the unusual position 
of the controls 


Stella 


G.E.C. table model with /6-in tube 
(BT 6145). 


focusing, electromagnets being now decidedly rare 
A recent development, which was shown by Mullard, 


is the use of Ferroxdur magnets. Two ring-type 
magnets are mounted with their fields in opposition 
and the focus field is adjusted by sliding one in rela- 
tion to the other, so varying the gap between them 
This Ferroxdur magnet has already found its way into 
receivers and is used by Ferguson. 

Cathode-ray tubes nearly always have aluminized 
screens and/or ion traps, so that ion burn should now 
be a thing of the past. The metal tube is fairly com- 
mon in the larger sizes and, since the metal cone is 
live to e.h.t., it requires careful insulation. The tube 
mounting often includes insulators several inches long 
and the front end is sometimes held in a moulded 
polythene ring 

The rectangular tube is also now quite widely used, 
especially in the table models, since it undoubtedly 
reduces the cabinet size for a given picture area. With 
such tubes the quoted size is for the diagonal and a 
17-in diagonal rectangular tube gives the same size 
picture as a 17-in diameter round one. 

In spite of the general increase of picture size, 
therefore, there are few external changes in the 
appearance of television sets and there is very little 
alteration in their dimensions. The chief styles are 
the table model and the console and, for both, the 
usual material for the cabinet is wood. Moulded- 
plastic cases are still to be found but appear less 
prominent than in previous years. The use of a 
transparent plastic as an implosion guard, however, is 
very common and is probably more often used now 
than glass. It is moulded to the contour of the tube 
face and it very often tinted 

The tinted screen or filter seems to be increasing 


387 


in popularity. There is no doubt that it improves 
picture contrast when there is a good deal of ambient 
lighting, but it undoubtedly requires an_ initially 
brighter picture. It would, therefore, appear to be 
detrimental! to both tube life and to focus. In view of 
this it 1s rather surprising that there are few sets in 
which the filter is removabie, so that the user need 
employ it only when it is really necessary. Murphy 
do so in the V204, but they are one of the few who 
do and the trend is certainly away from this. In some 
cases the filter is a part of the c.r. tube itself, the tube 
face itself being tinted, which precludes any possibility 
vf its being removable. The present practice is to use 
rather lighter screens than hitherto. The majority 
ure of a lightish grey colour, but the dark greys and 
deep purples, which were common when the filter was 
first introduced, are still used in some sets. There are 
sull plenty of sets without such filters. About 45 per 
cent have clear viewing screens, 36 per cent light 
grey screens and 19 per cent dark grey or purple; 
55 per cent have tinted screens 

The shape of the viewing mask is usually a 
“rectangle” with slightly curved sides and rounded 
corners. In some sets the sides are straight and only 
the corners are rounded. A few sets have the so-called 
double-D mask in which the top and bottom are 
straight but the two vertical sides are semi-circular 
This was introduced about two years ago, but only six 
sets with it were noted this year 

The two important changes which are obvious are 
the general increase in picture size and the flatter tube 
faces. Only two models with 9-in tubes were at the 
exhibition this year! Nearly 60 per cent of the sets 
had 12-in tubes and 30 per cent had 14-in or 15-in. 
The remaining 10 per cent had tubes in the 16-in, 
and 17-in sizes and there was one, the H.M.V. model 
1820, with a 2l-in tube. Of sets sold during June 1952, 
the 9-in tube accounted for 7 per cent and the 12-in 
for 68 per cent 

The increase in size is so general that the 9-in 
screens now look tiny and the 12-in seem a bit small 
rhe comparison that one makes at an exhibition is, 
of course, a very artificial one and under average 
domestic conditions the 12-in screen is about right 
The larger screens are best suited to those having 
rather bigger than average rooms 

No-one can yet say what picture size will eventually 
become standard for direct viewing. Apart from 
technicalities, the economic factor is very important 
One may guess that it will settle down at something 
like 12-15 inches 

The impression given by the receivers in operation 
at the exhibition is of a general improvement in per- 
formance. It is hard to judge the advances that have 
been made without direct comparison, but one got 
the impression of an appreciable improvement in 
definition and in tonal range. These are things which 
come about through improved design and mainly 
through closer attention to detail both in design and 


(1) Chassis of Ferranti television receiver. The framework 
holding the focus magnet is of non-magnetic material. 


(2) Ekco T!6! chassis and tube mounted on special display 
stand. The way in which the focus magnet and deflector 
coils are carried on struts from the front mounting of the 
tube is clearly shown 


(3) Murphy V204 with part of the cabinet cut away to show 
the interior. The tube is clamped at the front and the focus 
and deflection assembly is carried by brackets attached to the 
side of the cabinet 
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manufacture. They are not things which are evident 
on inspection of the apparatus or its circuitry 

This improvement in performance is also evident in 
the mechanical form of many receivers. There is much 
evidence that sets are now being well “ engineered.” 
The rigidity of the chassis and the tube mounting has 
been generally increased and the accessibility for 
maintenance has been improved. There is a notice- 
able tendency to keep the c.r tube separate from the 
chassis and to mount it, with the deflecting and 
focusing arrangements, in the cabinet as a separate 
unit 

Ekco, for instance, clamp the tube at its large end 
between a support ring and the implosion guard. Four 
light, but stiff, struts from this meet on a ring around 
the neck, which ring supports the deflector coils on 
one side and the focus magnet on the other. The 
whole forms a compact and rigid assembly which is 
mounted as a unit in the cabinet. 

A good many firms showed projection television 
receivers. They are basically the same as those which 
have been available now for some years and employ 
the Mullard optical system and c.r. tube. Detail im- 
provements, particularly in the e.h.t. supply and in 
viewing screens, have resulted in a noteworthy im- 
provement in performance. Although most sets are 
of the back-projection type with everything inside the 
abinet, there are quite a few front-projection sets 
In these the viewing screen is hung on the wall and 
the picture projected on to it. For the best results 
viewing must take place in almost complete darkness, 
whereas the back-projection sets are but little affected 
by ambient lighting. Generally speaking, the back- 
projection sets are for domestic use, whereas the front- 
projection are more suitabie for clubs and large 
assemblies where viewing can take place under more 
cinema-like conditions. The pictures, too, are bigger 
with a diagonal up to 5 ft. 

Projection receivers are, of course, no different in 
their basic form from direct-viewing types. About the 
only differences are in the video stage, where rather 
greater Output is needed, in the e.h.t. circuits and in 
the need for simple tube protection circuits. The 25- 
kV e.h.t. supply is invariably obtained from a special 
unit operating on the ringing-choke principle. 

Whatever set is used it needs some form of aerial 
and feeder. Opinions are still divided about the rela- 
tive merits of twin-wire and coaxial feeder and both 
are sull used 

Occupiers of rented premises sometimes find it a 
little inconvenient to bring a television feeder through 
the walls or window frames of the building. As a 
solution Wolsey have evolved a window aerial coupler 
consisting of two small cylindrical-shaped units at- 
tached to opposite sides of a window pane by suction 
cups. The coaxial feeder is connected to one and the 
lead from the receiver to the other. Each unit con- 
tains a tuned coil and the two are coupled together 
through the glass of the window pane. They thus 
form an r.f. transformer giving a signal transfer by 
inductive coupling. There is no direct connection 
between the two, so that the sheath of the outdoor 
feeder can be earthed to reduce any risks from 
lightning 

Television aerials themselves are in the main un- 
changed. There are simplified types for areas of very 
high field strength, but development is largely in 
fringe-area types. Signal-to-noise ratio is here a 
major factor and various means are being adopted to 
improve it. Belling and Lee have produced a very 
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Pye FV2C with /6-in tube, dork screen, and flywheel sync 
circuit. 


H.M.V. 12-in tube console Model 1816. 


Ferranti T1625 projection model with | 5.in by | 14-in picture 


3nd 


Dublex television 
rossed folded dipoles 


Left Ww 
Window Aer 
Coupler is fixed to 


Belling-Lee 

implifier 
and power unit 
Inset Mounting 


iif ) 
t er or 


ier, appropriately named a_ head Aerial makers 

‘ is mounted at the top of the mast polar diagrams showing the measured responses 

ing the aerial array. A single-stage push-pull { the various aerial systems and it is interesting to 

earthed-grid amplifier, giving a gain of 8db, is em note that in the case of the Aerialite “ Dublex” the 

ployed and power for the amplifier is fed along the response to both sound and vision signals is sensibly 

coaxial feeder the form of 33 volts a.c. so that no the same. It is clear, therefore, that the type of con- 

idditional cables are required. In the head amplifier struction adopted provides a satisfactorily wideband 
ia-a small rectifier and a.c./d.c. technique is adopted system 

Another way by which a better signal is achieved 


a, 


ire supporting their claims by means 


again by improving the signal-noise ratio, is by paying 

particular attention to the matching of feeder to acrial SOUND RECEIVERS: HOME AND EXPORT 

Pelerection have adopted the “ delta” match in place . : 
ta “TIT” match employed hitherto as it is said that UMERICALLY the table model superheterodyne 
' itisfactory matching is possible and conse *" is sull the most important sound receiver, and of 
ently the overall gain of the system is improved the hundred-odd models shown, fully 25 per cent are 
Development work on aerials for normal service "ew this year. Many of these have been produced to 
use has not stood still and an entirely new aerial in economucal specification which omits non-essentials 
without sacrificing the quality of vital components, 


»! 


been introduced by Aertalite This is known as 
*Dublex ” and consists of a pair of folded dipoles ind are priced between £20 and £25, including tax 
uranged in “X" formation. In this model the dipoles [ypical of this trend are the Bush AC31 and K.B. 
ire interconnected and both joined to the feeder for lype H30 
inti-phase operation. A forward gain of 6db with a 
back-to-front ratio db are claimed for it cabinets with 


Another marked trend is towards the use of shallow 


a large frontal area to give the best 
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Set Makers £ 


EXPORTis important to you 


fit BRIMAR 


—the complete range of British made 
American Type Valves 
for Export Receivers 


@ COMPETITIVE PRICES 
@ AVAILABLE FROM STOCK 


@ SPARES IN ALL PARTS OF 


THE WORLD 

@ TECHNICAL AIDS — The BRIMAR 
Manual and BRIMAR Application Reports 
give valuable technical information, measured 
performance data in typical circuits and 


comprehensive curves for the convenience 
of the circuit designer. 


GEAR YOUR EXPORT DRIVE TO 
BRITISH BRIMAR VALVES 


Noted for reliability and used in Telecommunication 
and Radio Equipment for governments and industries 
throughout the world. 


BRIMAR 


VALVES 


MADE IN ENGLAND 


AC RECEIVERS 
6BE6 6BA6 6AT6 
6AQ5 6X4 


(6X4 permits operation from common 
heater winding.) 


AC/DC RECEIVERS 
12BE6 12BA6 12AT6 
35L6CT 35W4 


For operation on |10v-250v supplies. 


VIBRATOR & CAR RADIO 
RECEIVERS 


Type 6AK6 economy output Valve with 
heater consumption of 0.15 amp. at 6.3v 
may be used in place of type 6AQ5. 


BATTERY RECEIVERS 
S50r1U5 3S84o0r3V4 
IRS 174 


Type 1US features improved construction 
and low microphony compared with type 
1SS. 


Other American type BRIMAR vaives in- 
clude a full range o Octal and Loctal 
based types. 


Srondard Telephones and Cables Limited Radio Receiver Valve Division, 


FOOTSCRAY, SIDCUP, KENT. Footscray 3333. 
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THE GP-20 MODEL NUMBERS & PRICES 
HAS TWO INTERCHANGEABLE HEADS: 


GP-19 HEAD : Output § v. at 1,000 cps. 5-20 times 
greater than comparable magnetic types. Range 2 10- (plus 21/5 P.T.) 
30-10,000 cps. Low needle pressure—i4 grms.— 

virtually eliminates record wear GP-20 LP Complete Pick-up with Long-playing 


H - P 
GP-19 LP HEAD: Output § v. at 10,000 cps _ E210) (plus 21/5 P.T.) 
Response is flat from 30 cps. to 3,000 cps. with a rising 
characteristic above this frequency. Needle pressure GP-I9 Standard Head as fitted to GP-20 
7 grms £1/10,- (plus 13/4 P.T.) 


BOTH HEADS: Automatic bass boost. Can be GP-19 LP 
fitted to most domestic radios without additional 

equalisers. Needle talk and motor rumble negligible. €110- (plus 13,4 P.T.) 
Unbreakable and non-hygroscopic crysta: element. 

Permanent sapphire stylus eliminates needle change. 


Complete Pick-up with Standard Head 


Long-playing Head as fitted to GP-20 LP 


always well ahead | 
7 vr 
COSMOCORD LIMITED ENFIELD, 


Jaity ol repr 
lower fre- 
New receivers in the 
include the Ferranti 
G.E.C. type BCS583, 
411A, Pilot Pye 
Sobell 553 and the 
ype STISIA 
In the Ferranti 
internal frame 
switched out 
used with 
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we 
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Stella t 


99« 


e the 


aerials are 
when the set 
an outdoor aerial 
Many sets use either frame or 
which take the 
outdoor aerial 
stances permit 

> signs that manu- 
are giving more 
selectivity, which 
assuming increasing im- 
portance, particularly in the south of England, on 
account of the overpowering strength of some 
medium-wave Continental stations after dark. In the 
new Murphy A182 the if. response has been adjusted 
to give a steep-sided characteristic, with reasonable 
bandwidth and a sharp cut-off. 

Push-button 

stations ially 
table models 


is 


Nate aeriais 
the 
when circun 
There 
lacturers 
attention 


place mains or  batterres, 


Alba ** 7-0-7 ' 


is 


selection of a limited number of 
three) is a feature of several of the 
In the new G.E.C. BC5839, calibrated 
the back of the set are provided for setting 


selected stations 


us 


slides at 
he 
Table model receivers for export follow the broad 
lines of home models so far as their basic circuits are 
concerned, but employ components with extended 
temperature rating and are treated to resist corrosion 
ind be less palatable to insects. Extra short-wave 
ranges, usually bandspread, are provided and the long- 
wave range is omitted. Calibration if often in fre- 
quency rather than in wavelength and cabinet styles 
ire more colourful than is deemed “safe” for the 
home market. Many sets are available for operation 
from a 6-V accumulator through a vibrator, or from 
“all-dry ” batteries as well as from mains. The new 
Masteradio D133, for example, is available in alter- 
native versions for all three of these 
methods of power supply. The Pye 
P60, which, incidentally, is now 
available for the home market, has 
in export version for 6-V operation 
and has a liberal specification with 
no fewer than 11 wave ranges. An- 
other outstanding export receiver, 
in this for “all-dry” battery 
operation, is the new Vidor “ Band- 
spread 8” (Type CN423). The fre- 


case 


the 


Designed for operation from a. 


Pye 


P6SMBQ has an Bin loudspeaker 


portable radio- gramophone 
for battery as well as mains operation 


quency changer is a heptode working in conjunction 
with a separate high-stability oscillator. Feedback is 
applied over the output stage. 

The demand for full-sized table models working 
from dry batteries only is by no means confined to 
overseas buyers, and a new high-quality receiver 
Model 258B) made by Ferguson has a 1l-watt q.p.p 
output stage 

Where low first cost is a consideration and run- 
ning expenses must be kept to a minimum, the battery 
set can again supply the answer, as has been demon- 
strated by Ever Ready in their two-valve Type “H” 
receiver. This costs only £7 13s ld (complete with 
aerial and earth wires, which are considered essential 
and gives 500 hours service from a B103 combined Lt 
and h.t. battery. 

In households where television is the main interest, 
the sound receiver is often a portable maid-of-all-work 
which can be used on mains at home and on batteries 
out of doors. Between 30 and 40 models are avail- 
able in manufacturers’ current lists and roughly a 
quarter of these are new at the Show. The new 
Murphy BU183 is compact and incorporates an in- 
teresting battery economy circuit which is continu- 

ously in operation. In 
series with the bias resistor, 
which is of a higher value 
than normal, is a small 
metal rectifier to which a 
portion of the a.f. output is 
applied from the anode of 
the last valve. The rectified 
roltage is smoothed and 
opposed to the standing 
bias, so that the net bias is 


Vidor ‘* Bandspread 8 "' (Type 


CN423) 
receiver. 


*“ all-dry * 


expor' 


(Left) Philips Model 411A 
with shallow cabinet. 


(Right) Pye Mode! PE60, now 


available for home as 


28 export. 
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well 


optimum as the power output 

P6SMBQ, which is designed fi 
mains operation, is notable for the fa 
used in a plastx 


impression of 


loudspeaker 1s 
1 not 


cabine 
undue size 
in their new BC4444 mains/battery portable 
favour the attache ase form in which the 

} interlocked with the lid 
Another new portable of this type 
903 which is for battery 


give the 


battery 
the weight is 8 Ib 
is the Pamphoni 
i yperation only. In the latest 
version of the Ferranji 825 it is interesting to not 
that aerial and earth terminals have been provided 
pecifically to meet the needs of 
work the set inside 
mains-battery portable 


switch 1 


those who wish to 
a metal-panelled caravan! A 
which invites comparison with 
ommunicalion-type receivers is the Champion 781 
w which a sensitivity of better than 6«V 
This valve receiver 

has r.t 


f is claimed 
designed primarily for export, 
amplification on all wavebands and uses a 
telescopic rod aerial on short waves. When operated 
trom mains the back automatically opens to provide 
adequate ventilation A switched battery 
ircuit provided and there is also a 
dial light 


economy 
switched 


Chree portable radio-gramophones were shown; the 
Pye P32QTG (introduced last year), th: Decca 


Champion 78! ma bottery ex 
port portabie with +r.f. amplifica 
tion 


on | wavebdaonds 


Ever Ready two-valve all-dry 
battery receiver (Type ‘‘H'') and 
(left) A new high-quality radio- 
gramophone, the Ferguson ** 500 


Portrola” with 3-speed turntable, 
ind the Alba “7-0-7.” The latter is 
jesigned for operation from bat- 
well as from a.c. or d.c 
1 Garrard spring motor. The motor 


teries as 
mains and has 
board is 


gives casy access ft 


hinged and a half-turn on two screw catches 
the batteries and the 4-valve radio 
version is available with medium 


ort-wave band in place of the standard 
medium and long waves 


chassis 


and one sh 


The sustained public interest in high-quality repro- 
duction is reflected in the large number of new con- 
sole radio-gramophones which have made their début 
it the Show. Of the 70-odd models shown nearly 20 
were new designs 
All the 
H.M.V. and 


coniphone 


+t 
new 
Mar 
models 
make use of a new 
three speec 
changer 


and 12-in record 
In the most expen 


sive H.M.V. radio 
gram Model 


An automatic 
battery economy 
circuit is a 
feature of the 
Murphy BU/I83 
mains; battery 
portable. 
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tal of 15 valves is used and two special 
3}-in ellipucal loudspeakers are used to give effective 
distribution of the acoustic output 
Iwo important alterations have been made in the 
acoustic specification of the Dynatron radio-gramo- 
phone; the bass chamber has been modified to give 
forward radiation from the vent, and the extreme top 
can be opuonally extended when circumstances per- 
mit, by switching in a special treble loudspeaker unit 
Ihe “Ether Conqueror” radio chassis (which can be 
purchased separately for £136 6s) has an overall 
gain which has proved excessive in some applications, 
and a pre-set if. gain control is now fitted as standard 
rhis is not the usual bias control, but is a feedback 
urrangement which avoids disturbance of the response 
characteristic. Another new refinement is a bi-metal- 
controlled, temperature-compensating capacitor in the 
scillator circuit. Ferguson can justly claim to have 
entered the front rank of radio-gramophone manufac- 
turers with their new “500.” This employs the 
athode-coupled output stage used in the “300” 
model described last year, but with larger valves 
EL37) and the total harmonic distortion 1s now 0.1 
per cent at 6 watts, 0.35 per cent at 10 watts and | per 
nt at 14 watts. A combination of 12-in and 5-in loud- 
speakers handles the output and the cross-over is at 
1,000c/s, An extended bass response is ensured, 
without coloration, by a large frontal area and a two- 
section acoustic chamber. The cross-over network is 
loaded to equalize variations of the loudspeaker imped- 
inces with frequency and the circuit is claimed to 
minimize the effects of phase shift commonly ex- 
perienced with conventional cross-Over circuits 
Steep- and gradual-cut filters are associated with the 
tone control to give the optimum performance on 


Right : Ediswan I|7-in rect- 
ingular cathode ray tube, 
type CRMI7I. 


Below Electrode structure 
of Mullard cathode ray tube 
(lorge-size demonstration 
mode!) 
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records which cannot be played with the full fre- 
quency range The pickup is a special crystal with a 
fiat response up to at least 12 kc/s 

Only two new table-model radio-gramophones made 
their appearance, the Sobell 513TG and the Invicta 58. 
Ihe latter must be unique in having a trawler band 
75-200 metres) in addition to short, medium and 
long-wave ranges. An unusual loudspeaker arrange- 
ment was noted in the Sobell 613AG console radio- 
gramophone which has twin 8-in units mounted in the 
corners at the front with the record storage compart- 
ment in the centre 

Most firms include in their catalogue which might 
be termed “ production high-quality” console radio- 
gramophones at prices in the region of £60-£70 
These give a standard of performance which is in 
keeping with recent advances in recording techniques 
and will appeal to those whose listening experience 
has reached the stage where the average table model 
receiver with record-player has apparent limitations 


VALVES AND CATHODE RAY TUBES 
[! is not exactly surprising to find that practically all 

the new receiving valves being produced nowadays 
are either designed specifically for television or with a 
very wide-open eye to their possible use in such 
circuits. Indeed, with manufacturers describing them 
glibly as “ video pentodes,” “ line-scan output valves,” 
“booster diodes,” “e.h.t. rectifiers” and so forth, one 
almost tends to forget that they are, when all's said 
and done, just ordinary valves. But apart from the 


question of terminology there is no doubt that these 
valves all reflect in their electrical and physical charac- 


Above Size comparison 
between Brimar 6V6 beam 
tetrode and its modern 
miniature equivalent the 
6BW6 shown on the right. 


Left : Cossor ICP! miniature 
cathode ray tube for wave- 
form monitoring. 


modern televisior 


trends are toward 
receivers that are small, light 
athode ray tubes to satisfy 
bigger pictures 
all miniature types, with 
running, 
most of the necessarily 
outputs capable of driving 
the wide ibes. Most of them are on the 
B9A base 1 r than the B7G. This is partly because 
pins needed for multi-electrode 
double valv nd partly be the slightly 
f greater power ratings—it 1s the glass 
the dissipation 
alve at the Show which typified this trend 
39 power pentode, intended mainly 
base output valve in a.c./d 
It is on the B9A base and has 
and in spite of its small size 
in diameter) it will deliver a peak 
300mA at an anode voltage 
mutual conductance is 9mA/\ 
power dissipation just under 15 
many of its contemporari 
“knee” of its anode 
voltage, so that a large 
obtained with a low anode 
vitage 1 also with a small power dissipation 

In the realm of the rf. amplifying valve, however, 
the impact of modern television technique has not 
tartling developments, for there were 
existence already that satisfied all 
of wide-band amplification. Even 
operating these valves at low anode 
sets does not have any really detri 
haracteristics he general 
quite a normal one towards higher 
mnductance, higher input impedance, lower 
capacitances and lower noise levels. A 
typical example at the Show was the new Brimar 
6BW7 pentode, suitable for r.f., if. and video amphfi 
Again it is a miniature all-glass valve on the 
and has a 6.3-V, 0.3-A heater. With an 
anode voltage of 180 volts the mutual conductance is 
9mA/V while the input impedance at 50 Mc/s is 
14k{2. The input capacttance is 10 pF and the output 
ipacitance 3.5 pF 

Considering the miniature valve generally, there is 
great improvements in all- 
round performance and reliability in the last year or 

No longer is it the precocious problem-child of 

he industry, and no longer do cautious engineers 
regard it with suspicion. Indeed, a study of some 
of the types reveals that they are now consider- 
ably better than the old normal-sized valves from 
re originally derived. Undoubtedly, the 
large demands of the 
which have forced 
attention to the design 
and made such 
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manuf ac O pay special 
these valves 


making 


ind m 
attention ti i 
Devel pment n tele 1On 
still tar yntrolied by the simple human failings 
of Mrs of Acacia Grove, who, when she goes to 
buy a t ision set, is determined to have a bigger 
picture than ! next door. The thing of the 
be the rectangular tube with a 17-in 
the well-known manufacturers 
show at the Exhibition, 


cathode ray tubes are 


moment 
diagonal, and most of 
had their own versions on 
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ard 
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(Mode! T) with turr 
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Goodma 
vibration 
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although not all of them were actually in production 
These were all wide-angle tubes with anode voltages in 
the region of 1Sk\ 

The next size down 1s the 16-in tube with an anode 
voltage of about 12 kV, and at the Show it was repre- 
sented by one new all-glass type and two steel-cone 
types. In spite of the metal shortage the steel cathode- 
ray tube still seems to be keeping its foot in the door, 
so to speak, and undoubtedly it deserves recognition 
for the very attractive feature of its light weight. The 
16-in type, for example, weighs only 141b as against 
vf its all-glass counterpart. But the steel tube 
is more expensive at the moment, and only when 
Mrs. X drives the screen diameters up to about 20in 
ind all-glass tubes become difficult to make, will it 
begin to show an advantage in price. (The solitary 
21-in tube at the Show was a steel-cone type. 

Coming down to the more familiar 15-in tube, one 
of the latest models at the Show was the Ediswan 
CRMI52B. This was interesting by virtue of the fact 
that the glass face of the screen was tinted grey to give 
the same effect as an anti-halation filter placed in front 
of the tube The idea may have sprung from a recent 
suggestion that grey-tinted phosphors might be used. 
But, of although this scheme undoubtedly 
mproves the picture in the same way as a separate 
filter, it still suffers from the inherent disadvantage of 
reducing the light output of the screen 

The smallest of the new wide-angle tubes on which 


the 20 Ib « 


course, 
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Above 


Roneo electronic 


stencil cutter showing the 


cylinders carrying 
stencil (left) 
original (right). 


Above: Collaro 
Orthodynamic 
magnetic pickup 
with twin 
osmium-alloy 

stylus tips 


Right : Pye minio- 
ture television 
camera used as a 
625 - line tele- 
vision microscope 


manufacturers are now concentrating seems to be the 
rectangular type with a 14-in diagonal. It gives an 
effective picture area nearly 40 per cent greater than 
that of a 12-in circular tube, and the cubic space it 
occupies in the cabinet is about 40 per cent less. The 
latest versions at the Show were the Ferranti TR14, 
with an octal base and 4-V heater, and the Mullard 
MW 36-22, with a B12A base and 6.3-V heater. Both 
are operated with about 10kV on the anode and 
require a modulating signal of the order of 30V. The 
TRI14 carries on the tradition of all previous Ferranti 
tubes of doing without an ion trap, which, the makers 
say, is not necessary if the tube is properly de-gassed 
to prevent the formation of ions in the first place. 
Nevertheless, the screen has an aluminized backing 
which would serve as a protection against ion burns 
if by some mischance the tube were not properly 
de-gassed 

With all the attention that is being focused on the 
cathode ray tube as a means of displaying television 
pictures, one almost tends to forget that it is also a 
useful device for observing waveforms. However, 
oscilloscope tubes were quite well represented at the 
Show. Two of the latest were the 1608CCHE double- 
gun tube made by G.E.C. and the 1CP1 miniature tube 
by Cossor. The last-mentioned is remarkable for its 
small size (l-in diameter screen) and for the fact that 
the focusing of the beam is automatic and only one 
anode potential is required (about 500-800 volts). 
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Demonstration of soldering 
on a Pye television camera 
at the Multicore stand 


Right : Fully 
automatic push- 
button controls 
are a feature of 
the new Truvox 
tope deck. 


OTHER EXHIBITS 


ALTHOUGH the Radio Show this year gave rather 
less than an adequate picture of the scope of 


British activities in electro-acoustics, such exhibits 
as were to be seen—and heard—were of more than 
usual interest. G.E.C. gave one of the best demonstra- 
tions of two-channel stereophonic, or, as they prefer 
to call it, three-dimensional sound reproduction so far 
heard. Intended primarily to demonstrate G.E.C 
resources and skill in high-quality reproduction, the 
equipment comprised G.E.C. “ Quality” 30-W ampli- 
fiers (using KT66 valves) and moving-coil loud- 
speakers of radically new design developed by the 
Research Laboratories, Wembley. The cone dia- 
phragms are of metal terminated by a corrugated sur- 
round of plastic damping material and are pierced and 
pressed up to form louvres at strategic points on the 
diaphragm. There is also what appears to be a form 
of high-note diffuser in the apex of the cone. It is 
claimed that the metal diaphragm causes less inter- 
modulation than paper types and that the difficulty of 
obtaining a smooth response at high frequencies has 
been solved. The demonstrations certainly support 
these claims. Each loudspeaker consists of three units 
mounted in a vented cabinet, which seems to be re- 
markably free from coloration in the bass. > 
Another well-attended demonstration was that of 
Goodmans Industries who showed the relative merits 
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ind baffles. I wo new high wied by a built-in blower. A pickup unit mounted 
1¢ loudspeakers have been introduced at the “delivery” end of the driving spindle is pro 
hey are the Axiom 101 and 102, th vided for monitoring the waveform of the motion 
SOO gauss and the latter with 16,00 Among new record-playing mechanisms a compact 
in the permanent magnet gap. A new 3-speed turntable unit (Model T) by Garrard 
entre cone radiates the higher frequencies was notable for the single-ball tone arm bearing giving 
frequency range quoted is 50-10,000c/s free lateral movement and for the independent stylus 
also specialize in moving-coil generator pressure adjustment which supplements the automatic 
and in addition to the small instru change of pressure as the pickup head is rotated for 
electrode testing, and intermediate standard or long-playing records. The new H.M.\ 
ering components, they have now 2125 plays up to eight 10-in or 12-in 78-r.p.m. records 
developed a Model 8 mixed, up to ten 10-in or 12-in mixed 334-1.p.m. or 
600 capable of an r.m 45 single records. Up to eight 7-in 45-r.p.m. discs can 
force equivalent t be played by using a special centre post. The wide 
250ib for exciting air range of Collaro players and record changers remains 
craft frames and similar substantially as before, but it is interesting to note 
structures. Two imped that the “Orthodynamic” (magnetic) lightweight 
ances, suitable for exci pickup for 78- and 334-r.p.m. records is now fitted 
tation from an alter with twin styli of hard osmium alloy which is immune 
nator at low frequencies, from fracture and is stated to have self-polishing pro- 
ind a valve amplifier perties when used on modern record materials 
it higher frequencies, A three-motor drive is a feature of the new Truvox 
may be selected by a tape deck, shown by the associated Rola-Celestion 
hangeover switch. The Company. The tape loading does not involve thread- 
field is provided by a ing, and controls for record, playback and fast forward 
permament magnet or rewind are by push button. An additional feature 
the moving coil is ai is a separate push-button “instantaneous” brake 
Ihe half-track recording head is wound for a high- 
impedance signal source with a low-impedance tap 
for bias and the erase head has a low-impedance 
winding 
Undoubtedly the most original exhibit on the R.IL-C 
electronics stand was a machine, made by Roneo, Ltd., 
by means of which it is possible to reproduce pic- 
torial matter on duplicating stencils. This means 
that the well-known Roneo duplicating process is no 
longer restricted to the sort of thing that can be cut 
directly into the stencil by a typewriter or stylus, but 
can be used for reproducing photographs, newspaper 
and magazine pictures, typeset matter, pencil and 
water-colour drawings—in fact almost any kind of 
original 
The general principle of the machine is reminiscent 
of phototelegraphy. A pattern of tiny holes is cut in 
the stencil by an electric spark which is controlled by 
a photocell scanning the variations of light and shade 
of the original. The intensity of the spark, and con- 
sequently the size of the hole which allows the ink 
through, varies in proportion to the darkness of the 
original. As in phototelegraphy, the original is fixed 
to a revolving horizontal cylinder and is scanned in a 
spiral by the photocell tracking slowly across from 
one side to the other. Rotating on another cylinder on 
the same chaft is the stencil, with a tungsten wire 
electrode moving across it in synchronism with the 
Above Interne photocell—the spark jumps from this electrode 
view of Valradio through the stencil (made of a carbon material) to 
ghtweight vibra the metal surface of the cylinder underneath. The 
tor power pack fluctuating output of the photocell is used to ampli- 
used in the Comet = tude-modulate a 20-kc/s carrier frequency, which is 
et airliner , 2 
amplified and applied to the spark gap from a 30-watt 
push-pull output stage. Thus there is a spark at each 
half-cycle peak of the carrier, and its intensity depends 
on the peak level produced by the modulation from 
the photocell. Scanning is done at 500 lines to the 
Left: Cossor mini. ch, which ts a good deal finer than in phototele- 
ature portable &taphy, so it is possible to reproduce the most subtle 
oscilloscope with Variations of light and shade by this process. 
tube — protecting In the way of soldering materials, there were some 
cap. useful new products to be seen this year on the Multi- 


Wirecess Worip, Octoser 1952 


weight of a ** Multirod "’ 


t which 
Lee 
ght weight 


without 


Wenvoe and the West 
mn the air 
w power 
july 15th 
yorods 
ere the 
had 


Wenv 


h 
1as 


<i man 
ses but 


Wrretess Worip 


THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
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Suppression of Mains Borne 
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or entirely mains borne, the fitting 
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British Isles 


From the Channel Islands to the Shetlands, from Authorities These M.F. Beacons will be fully 
the Thames to the West Coast of Ireland 40 duplicated with changeover switching, indicating 


lighthouses and lightships around the coasts of ind alarm facilities ; in addition specially selected 


Great Britain and Ireland are to be equipped Stations in the vicinity of the main ports will 
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core stand. Notable amongst them was a range of 
exceptionally fine wire solders extending from 24 
s.w.g. down as far as 34 s.w.g. All of them, even the 
34-gauge, contain three separate cores of flux and the 
proportion of flux to solder is the same as in the 
larger-sized wires. Then there was a soldering wire 
composed of tin, lead and cadmium with the low 
melting point of 145° C, and another one, made of 
pure tn, with the high melting point of 232° C. Suit- 
able for soldering flat pieces of metal together was a 
“ liquid” solder consisting of powdered alloy and flux. 
The idea is to paint it on and then heat the work until 
the solder flows. Also shown on this stand were 
examples of joints made with coloured-core solder 
(which Multicore claim to have introduced many years 
ago); slugs, pellets and pre-forms for mass-production 
soldering; and various fluxes dissolved in ol. 

Worthy of mention were the pin-protectors for 
miniature valves shown by Brimar. The valve pins 
wedge into a circular groove cut in a small pellet of 
fiexible plastic material. 

The idea of revivifying a valve that has lost its 
emission by over-running, or “ cooking,” the filament 
is not new but so far as we know it has not hitherto 
been applied to television tubes. The high cost of a 
replacement makes any scheme that might give the 
tube a new lease of life worth while trying, especially 
as nothing is lost if the tube fails to respond to 
treatment. 

A piece of apparatus for this purpose has been 
developed by Waveforms. It is a little more than a 
reactivator as it contains a sensitive micro-ammeter 
which records the actual emission of the tube and 
shows what progress is being made to restore the 
emission to a usable value; about 80 to 100A is 
said to give acceptable picture brightness. Tests can 
also be made of heater-cathode insulation, of heater 
continuity and for short-circuits on any electrode. 
Described as the “C.R. Tube Tester-Reactivator” it 
is intended mainly for dealers’ use. The tube can be 
tested without taking it out of the set. 

A genuinely portable miniature oscilloscope has 
been introduced by Cossor for general-purpose use. 


Known as the Model 1039, it contains a 2}-in cr. 
tube, a single stage work amplifier switchable for high 
gain at narrow bandwidth or low gain at wide band- 
width (3.5 Mc/s), a time base covering 10c/s to 
50 kc/s and provision for an external ume base if 
required. The total weight is 9jlb and the size 
54x44 11}in. It is ac. operated and entirely self- 
contained. 

A new television waveform generator has made its 
appearance, the makers are Telequipment and it pro- 
vides both sound and vision signals. The test pattern 
is the usual series of vertical and horizontal bars but 
accompanied by gradations in intensity of the hori- 
zontal bars. A variety of waveforms can be produced 
and the receiver checked for line and frame hold, 
interlacing, possibility of ringing, linearity and most of 
the tests needed on a television receiver in the absence 
of a signal. Models are available for British, Conti- 
nental and American systems. 

unications equipment was almost non- 
existent this year but G.E.C. had a few new items. 
Some minor modifications have been made to their 
communications receiver and in its new form, which 
incidentally is not changed outwardly, it is known as 
the Model BRT400D. They have also introduced a 
small pack-type radio telephone for operation as a 
walkie-talkie in the 70- to 100-Mc/s band. It gives 
an output of 0.25 W into a telescopic integral vertical 
aerial, uses frequency modulation and is operated 
from a 6-volt accumulator using a vibrator for h.t. 
supply. 

A new device for protecting equipment subject to 
surges has been evolved by Belling and L It is an 
overload cut-out and operates on the principle that 
heat generated in a resistance expands a bi-mcetal 
hairpin strip causing it to open and release a spring- 
tensioned contact. Several of these small cut-outs 
can be distributed throughout a set, or grouped for 
accessibility, so giving local protection to components 
in the event of a short circuit, or a damaging fault 
arising. They can be wound for nominal current 
ratings of 100mA to 1A and cut out at 100 per cent 
overload of the rated current. 


Air Radio Developments 


Trends in Design as Shown by Equipment Exhibited at Farnborough 


at Earls Court another display of radio equip- 

ment was being held at Farnborough where 
annual flying exhibition organized by the Society of 
British Aircraft Constructors was in progress. As 
might be expected this display was of a specialized 
kind, being devoted to radio apparatus for use in 
aircraft or directly connected with flying in one way 
or another. 

Radio aids to navigation figured prominently among 
these exhibits and a number of quite different systems 
are being experimentally tried, but so far no one 
particular type stands out ahead of the others. Sooner, 
rather than later, a decision must be reached as to 
the best type for general use, since it is not economical 
for aircraft to carry equipment which merely dupli- 


Dies the period of the National Radio Show 
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cates the functions provided for by some other piece 
of apparatus. 

An aid that has certain merits and which has made 
considerable headway in the United States and is 
now coming into use on the continent of Europe is 
a system known as VOR (v.h.f. omni-directional radio 
range). It enables an aircraft to fly on a definite course 
or obtain a bearing on one or more ground beacons 
without having'to carry complicated or bulky equip- 
ment. 

In the VOR ground beacon developed by Marconi’s 
Wireless Telegraph Company two signals are radiated 
on a common carrier in the band 112 to 118 Mc/s. 
One, known as the reference signal has a constant 
phase throughout 360 degrees of aximuth but the 
other, which is the variable signal, has a phase which, 


relative to the reference signal, varies with azimuth 
At one point of the compass only are both signals 
in phase and this is generally magnetic north, or 
zero degrees, on the compass 

The two signals are combined in a simple phase- 
shifting network in the aircraft receiver and the 
amount of correction needed to bring both exactly in 
phase gives the angular displacement in relation to 
the datum line. This ts translated into a meter reading 
of bearing in degrees 

Identification superimposed on the 
omni-directional carner and a v.hf. radio-telephone 
communication service can also be included. An 
aircraft receiver for use with this beacon is under 
development by Standard Telephones and a prototype 
set is now available for operation in the band 108 
to 118 Me/s. It imilar in many respects to the 
STRI2D v.hf. equipment and operating ranges can 
be expected to be Ihe accuracy of 
bearing provided is better than +2 degrees and even 
smaller tolerances may be achieved when the set is 
in full production 
DME (distance 
operating in the 1,000-Mg 
year the 


signais are 


about the same 


Last year measuring equipment 
s band was shown. This 
frequencies in use seem to have fallen to 
200 Me but this may be only a temporary 

Be this as it may, two new lightweight DMEs 
Incidentally, this equipment 
operates on the interrogator-responder principle and 
is a development of the well-known Rebecca-Eureka 
used largely by the Royal Air Force during the recent 
war and subsequently in modified form by certain 
civil air services. The latest versions are considerably 


about 
hange 


are now available 


smaller and much lighter 
One equipment, shown by Marconi’s and developed 


by their associated company Amalgamated Wireless 
Australasia), uses two frequencies in the band 200- 
235 Mc/s and employs double pulses for air-to-ground 
interrogation and single pulses for the ground 
response. Pulse width and double pulse spacing serve 
as a means of coding and any one of 12 different 
beacons can be selected. The ground responses are 
displayed on a pointer meter in the aircraft as a 
measurement of distance in nautical miles and there 
are two ranges 0-10 and 0-100, also a subsidiary 
indicator (in the one unit) giving homing facilities 


Standard Telephones VOR air 


Plessey International teleprinter receiving terminal, Type 
PYR8O and (right) Redifon dual-diversity radio terminal 
teleprinter equipment 


in the form of a centre heading line. It is proposed 
to include a further indicator for orbiting a beacon 
and this will be adjustable for orbiting ranges of from 
1 to 19 miles 

Somewhat similar in operation and in the facilities 
provided in the aircraft, is the new lightweight DME 
developed by Murphy It is very flexible in its 
method of operation and either single- or double-pulse 
interrogation can be provided although the equipment 
shown at Farnborough was the single-pulse kind 
Ranges are presented on a meter scaled in nautical 
miles with two ranges 0-20 and 0-200 miles, respec- 
tively, but the equivalent in kilometres or other units 
of distance can be provided 

The effective range of these beacons, which are of 
comparatively low power for pulsed systems (about 
400 watts output from the Marconi airborne set and 


ift receiver and associated units and (right) Cossor Radar lightweight Mark Ili Gee aircraft receiver 
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800 watts for the Murphy) have yet to be determined, 
but between 100 and 200 miles seems likely with 
high-flying aircraft 

A simplified form of Gee for use in the vicinity of 

airports as a means of locating the runway in poor 
visibility, or as a guide to an air lane, has been devised 
by Cossor Radar. Known as the Gee Track-guide 
System it employs only two ground 
stations spaced between 6 and 10 
miles apart and if these are arranged 
to straddle the airfield, or air lane, 
aircraft can navigate straight in by 
normal Gee homing technique. 
This firm has also produced a new 
lightweight airborne Gee receiver 
suitable for civil and Service use in 
which the operation has been very 
considerably simplified. It is known 
as the Mark III Gee receiver. 

Flying aids as distinct from navi- 
gational aids, installed and operated 
from the ground and requiring no 
action on the part of the pilot of the 
aircraft except to follow ground 
instructions, are being developed in 
the 3-cm (9,000 to 10,000-Mc/s) 
band; they are exclusively radar aids. The very high 
frequency enables quite narrow beams to be radiated 
from small and easily controlled scanners. The latest 
version of the Ekco Simplified Airfield Approach aid 
uses a small dish-shaped scanner producing a pencil- 
like beam, is manually controlled in the vertical plane 
but linked with the v.h.f. direction finder for azimuth 
scanning. Range and bearing are recorded and the 
controller can talk the aircraft down by v.h-f. radio- 
telephone to within visual range of the ranway. Cossor 
showed the comprehensive installation for large air- 
ports in the form it was described in our September 
last issue. 

The expected time of arrival at transit airports and 
at the destination is an essential requirement for a 
safe and sure air passage and also for the smooth and 
efficient running of the airports concerned. It is in 
this connection that point-to-point radio communica- 
tions play their part in present-day aviation. Some 
equipment of this kind was shown at Farnborough 
and consisted of the receiving ends, or terminals as 
they are now generally known, of high-speed tele- 
printer communication systems. 

Ordinary communications receivers are rarely 
adaptable for this purpose as the system of radio sig- 
nalling employed—frequency shift keying; FSK for 
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Cut-ewey scale model of 
Marconi's VOR ground 
beacon The meta! 
covered roof of the hut 
acts os an earth plone 
for the gerial system 
mounted in the cylindrical 
housing 


short—requires special receivers of high precision and 
extremely good frequency stability 

A radio teleprinter terminal of this kind was shown 
on the stand of Plessey International; it provides for 
FSK operation, rapid channel changing, dual-diver- 
sity reception and temperature control of all oscillator 
crystals. 

A similar receiving assembly was seen on the Redi- 
fon stand which likewise provides for FSK, diversity 
reception using spaced acrials and the very good fre- 
quency stability demanded for this service. 

Under certain conditions v.h.f. may provide a more 
convenient point-to-point service than h.f. and a case 
in point is a recent installation put in by Pye as part 
of an aerodrome radio control scheme in New Zea- 
land, which involved communications with a remotely 
placed v.h.f. transmitting station. Land lines were 
impracticable and a multi-channel v.hf. radio tele- 
phone designed by Pye and Ericsson Telephones in 
collaboration was used. One or more radio trans- 
mitters may be used and each operates six carrier- 
frequency sub-channels for control and operation of 
the remote transmitters. Frequency modulation is 
used for the speech channel. 

There is a tendency for the radio-telephone to 
replace telegraphy in all communications to and from 
aircraft, even on the h.f. bands. It is quicker and 
does not require skilled telegraphists in the crew. One 
example of this type of equipment is the Standard 
Telephones ST18B 120-watt telephony transmitter 
which covers 2.8 to 18.1 Mc/s and provides 24 
crystal-controlled remotely-selected channels. The 
transmitter weighs 70lb complete and the companion 
receiver, the SR18B, 29!b. Provision is made for c.w. 
and m.c.w. operation. 

The idea of suppressed or “buried” aerials has 
been carried a stage further by Standard Telephones 
and instead of merely sinking the aerial below the sur- 
face of the aircraft the metal skin of a part or the 
whole is made to behave as an acrial. Developed for 
the ST18/SR18 equipment it consists of a capacitor- 
inductor unit sunk in the wing structure and tuned by 
remote control. It ts so arranged that the metal skin 
of the wing is excited by this unit and behaves as 
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radiator for the conversely as a re 
ceiving system 

Some quite interesting lightweight v.h.f. radio tele- 
phone sets designed primarily for use in privately 
owned aircraft have made their appearance this year 
Marconi have a very small set appropriately called the 
*Aur-Mite”; it is crystal controlled using overtone 
crystals and provides also inter-communication facili- 
ues between pilot and passenger. Complete, it weighs 
10 Ib, gives 750 mW output on any frequency in the 
band 111.5 to 122.5 Mc/s 

Another lightweight set made by Burdept weighs 
8 lb, consumes 55 watts only and gives 1.5 W output 
on a single crystal-controlled frequency in the band 
117 to 128 Mc/s 

Concurrently with the Farnborough display of air- 
raft radio equipment was another exhibition held at 
Bovingdon and organized by International Aeradio 
Here the equipment for use in control towers at large 
ind small airports was shown. It consisted largely 
of apparatus made by well-known firms in the radio 
industry, the part International Aeradio play being the 
enginecring or assembly of different types of equip- 
ment into one coherent and easily controllable unit 


ransmitter, of 


Technical Training 


- PART from the rapid and continuous expansion 
A of broadcasting and television, radar and 
communications, the vast possibilities of radio- 
frequency enginering or electronics applied to 
industrial, medical and other uses, secure a continuity 
af employment well beyond the foreseeable future.” 


In these words, the Radio Industry Council sums up 


in the pamphlet “ Radio as a Career” 
of employment in the industry 

Under the wgis of the R.LC. a Technical Training 
display, which included an information bureau, was 
equipped and manned throughout the Radio Show by 
a number of colleges Although the number of 
enquiries was not large compared with those received 
on the “popular” stands, the display met a need 
which has often been expressed in these pages. It is 
thought, therefore, that a summary of the questions 
asked and the answers given might be of interest 
Incidentally, it was not realized by a number of en- 
quiring parents that radio courses were suitable for 
their sons who wanted to “take up electronics.” 

Che majority of enquiries were from parents asking 
what subjects their who had received their 
General Certificate of Education, should take when 
studying for their “ Higher.” The answer generally 
given was physics preparatory to studying for a de- 
gree or taking a full-time course in electronics or tele- 
communications at a Technical College. 

Parents, who for one reason or another, did not 
want their sons to continue at school after 16 were told 
to apply to a nearby radio manufacturer for details of 
apprenticeship schemes, most of which come 
within the scope of the code laid down by the R.LC. 
see WW. August, page 311). These schemes provide 
sandwich or part-time release course (usually 
one day a week at a technical school) at the end of 
which the trainee takes the ordinary National 
Certificate exam. in electrical engineering. This is 
followed by a further two years’ preparation for the 
Higher N.¢ 


*Available trom the RI 
we 


* the possibilities 


sons, 


tor a 


‘Council, 59, Russell Square, London, 
and local Youth Employment bSoeee 
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WIRELESS 
BEST-SELLERS 


\ THEN the foundations of Wireless World were laid 

over 40 years ago, those responsible for this journal 
could hardly have foreseen that publications issued by their 
successors would rival novels, thrillers and political 
scandal-books as best-sellers. Im 1911 the potential 
readership of any kind of technical wireless book could 
hardly have reached 5,000 throughout the whole of the 
world 

Things have changed. According to a recent issue of 
W. H. Smith's bookstall and bookshop Trade Circular, 
W. T. Cocking’s “ Television Receiving Equipment” is 
“considerably casier to sell than any novel, including 
‘The Cruel Sea.” Another Wireless World publication 
“ The Williamson Amplifier ” is surprisingly popular, con- 
sidering its speciali appeal; a bookshop manager, writ- 
ing in the Trade Circular, said “There is no knowing 
how many copies I have sold.” 

But the record for sales is held by our humblest booklet 
“Learning Morse,” which during the war ran to 11 
editions and over a third of a million sales. It served as 
a textbook for the majority of entrants to the radio com- 
munication branches of the Services, and its sales prob- 
ably exceeded those of the famous non-specialist “ best 
sellers” of the period, That in spite of the fact that it 
offers no easy road to the acquisition of skill and know- 
ledge. All the stress is on correct methods, but the book- 
let does give one short cut to proficiency in manipulation 
of a morse key that had not, we believe, been described 
elsewhere before it appeared in the later editions. 

“Learning Morse,” which has just reached the 12th 
edition (345th thousand, with minor revisions) is issued 
by our Publishers at ls (postage 14d 


(lab News 


Birmingham.—The Slade Radio Society, in collabora- 
tion with the Midland Amateur Radio Society, is par- 
ticipating in the exhibition organized by the Sutton 
Coldfield and North Birmingham Model Engineering 
Society at Church House, High Street, Erdington, on 
October 2nd, 3rd and 4th, where a transmitter will be 
installed. The two clubs will also be uniting for a jubilee 
dinner at the Imperial Hotel, Birmingham, on October 
25th, celebrating Slade’s 25th anniversary and M.A.R.S’s 
“coming of age.” Sec.: (Slade) C. N. Smart, 110, Wool- 
more Road, Erdington; (M.A.R.S.) H. B. Bligh, 52, 
Norman Road, Birmingham, 31. 


Brighton.—Dr. F. W. Alexander, of the B.B.C. Opera- 
uons and Maintenance Department, will talk to members 
of the Brighton and District Radio Club on October 14th 
ibout studio acoustics, microphones and related prob- 
lems. On October 28th a representative of Thermionic 
Products will demonstrate the Soundmirror tape recorder. 
Meetings are held at 7.30 each Tuesday at the Eagle 
Inn, 125, Gloucester Road, Brighton. Sec.: R. T 
Parsons, 14, Carlyle Avenue, Brighton, 7. 


Cleckheaton.—At the meeting of the Spen Valley and 
District Radio and Television Society at the Temperance 
Hall, Cleckheaton, at 7.30 on October 8th, J. Rose will 
speak on the optics of projection television. On October 
Sth and 16th members will visit the Holme Moss tele- 
vision station. The club meets on alternate Wednesdays 
at 7.30 at the Temperance Hall. Sec.: N. Pride, 100, 
Raikes Lane, Birstall, Nr. Leeds. 


Leicester.—A demonstrated lecture on cinema sound- 
recording equipment will be given to the Leicester Radio 
Society by H. Turner (G8VN) at 7.30 on October 6th 
at the Holly Bush Hotel, Belgrave Gate, Leicester. Meet- 
ings are held on the t and third Mondays of each 


month at 7.30. Sec.: A. L. Milnethorpe, Winster 
Drive, Thurmaston, Nr. Leicester. 
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Commercial Broadcasting 


Reactions in this 


5: O you approve or disapprove of the plan for 

television to be sponsored by advertisers? ” 

This question was asked in a recent Gallup 
Poll survey of a representative cross-section of the 
population and the result of the investigation, quoted 
in the News Chronicle, shows that the reactions of 
the public fall into three groups of almost equal size— 
those approving of the idea, those opposed to it and 
those who are undecided. The News Chronicle states 
that 50 per cent of the present owners of television 
sets welcome the government proposals. 

In view of this investigation it may be of interest 
to quote the opinions of Lord Simon of Wythenshaw, 
who during the past five years has been chairman of 
the B.B.C. Contributing to The Times recently he 
stressed the need for consulting the experience of 
other countries before embarking on the proposed 
scheme of introducing commercial television stations 
in competition with the B.B.C. 

After summarizing the present situation in the 
United States he instances the experience, so far as 
sound broadcasting is concerned, of our older 
dominions, which is perhaps “ more relevant to British 
conditions.” 

The four dominions concerned (Australia, Canada, 
New Zealand and South Africa) all have large areas 
which are expensive to cover. All of these have been 
forced to seek additional revenue from advertising. 
Australia and Canada have national services, similar 
to the B.B.C., and also a large number of competitive 
commercial stations, but both South Africa and New 
Zealand have a dual system of public service and 
commercial broadcasting under the single control of 
the national broadcasting organization. 

In Lord Simon’s opinion the example from which 
most can be learnt by Britain is that of South Africa. 
Up to 1947 South Africa had a public service monopoly 
of broadcasting similar to that of the B.B.C. In that 
year the Government decided that in order to increase 
the revenue it was desirable to introduce commercial 
broadcasting “They wisely,” says Lord Simon, 

“decided to send the director-general of the South 
African Broadcasting Corporation, Gideon Roos (a 
Rhodes Scholar), to investigate public service and 
sponsored broadcasting in the United States, Canada, 
Britain, Australia and New Zealand. He reported 
that independent commercial radio competing with 
a national public service system would cause very 
serious damage to that system, but that a commercial 
network under the control of the national system 
would provide large additional revenue and could be 
sO managed as not to cause serious damage to public 
service broadcasting.” 

This policy, adds the writer, was adopted, and is 
regarded in South Africa as an outstanding success. 
There has been a great increase in revenue and in the 
total amount of listening and it is understood that 
standards of public service broadcasting have been 
maintained. 

Since the publication of Lord Simon's article, the 
director-general of Radio Ceylon has pointed out in 
a letter to The Times that a dual system of public 
service and commercial broadcasting has operated 
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Country 


and Experiences Overseas 


under the single control of the Island's national broad- 
casting organization for the past two years. This, he 
says, has proved most successful, engendering healthy 
competition between the two services with a resulting 
improvement in the standards of presentation and 
programme content. 

The facts quoted by Lord Simon as regards the 
Dominions are all concerned with sound broadcasting, 
because there is no experience of television. But, as 
he says, there is no reason to suppose that the effects 
of commercial broadcasting in television would be 
in any way different from those in sound. He adds, 
“while I entirely agree with the view that the South 
African system of mixed public service and commer- 
cial broadcasting under a single board of governors 
would be much less harmful than the proposal of the 
Charter, yet I hold strongly that the present system of 
public service broadcasting is by a long way the best 
for this country.” 


Short-wave Conditions 
Predictions for October 


HE full-line curves given here indicate the highest fre 
quencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during October. 
Broken-line curves give the highest frequencies that will! 
sustain a partial service throughout the same period. 


ran So 
Gant. 


amen FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE OM ALL UNDISTURBED DAYS 
—— — = PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 
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Negative-Feedback Tone Control 


Independent Variation of Bass 


and Treble Without 


HE circuit to be described is the outcome of a 
prolonged investigation of tone-control circuits 
f the continuously-adjustable type, and provides 
control of bass and treble response by 
potentiometers, without the need for 
change from “lift’’ to “ curt.” 
features are the wide range of control 
and the fact that a level response is obtained 
with both potentiometers at mid-setting. The treble- 
curves are of almost constant shape, being 
along the frequency axis when the control 
and there is practically no tendency for 
flatten off "’ towards the upper limit 
range. The shape of the bass-response 
curves, though not constant, varies than with 
most continuously-adjustable circuits 
The “ Virtual-Earth’’ Concept.—The per 
formance outlined above has been achieved by the use 
of a feedback circuit instead of the more 
usual passive type of network'* and it is desirable 
that the reader should become familiar with the 
virtual-earth "’ concept” as applied to feedback 
umplifiers, before the operation of the tone-control 
ircuit 1s considered in detail. The idea behind this 
oncept is quite simple, and may be explained with 
reference to Fig. 1, in which all irrelevant details 
uch as blocking capacitors, grid bias, etc., have been 
omitted, and in which V,, and V,,, refer to a.c 
components only. If the input resistor, R,,, is made 
equal to the feedback resistor, R,,, then the circuit 
becomes the well-known “ see-saw’”’ or “ anode- 
tollower phase-splitter,* and gives an output 
voltage which is 180 degrees out of phase with the 
input voltage and of slightly smaller magnitude 
Now the a.c. voltage at the grid is equal to the output 
voltage divided by the valve gain, which may be 100 
or more if the valve is a pentode, so that for many 
purposes the grid voltage is negligibly small in com- 
parison with V,, and V By thus neglecting the 
grid voltage, the following approximate relationships 
may be immediately deduced :— 
I V..R 
I V ous/ te 
and I,, are as shown in Fig. 1 
If grid current in the valve is also negligible, which 
is normally the the application of Kirchhoff’s 
just common sense !) to the junction of 
gives I 0, so that, from (1 
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Switches 


When the grid voltage is neglected in this way, 
the grid is often called a “ virtual-earth ’’ point, and 
the use of this concept, though not necessary for dealing 
with a simple circuit such as Fig. 1, is found to be 
very helpful when dealing with more elaborate 
arrangements, and frequently gives one a far clearer 
physical picture of what is going on than does a 
straightforward mathematical analysis. The great 
practical value of this method of approach appears 
to have been first fully appreciated by Professor F. C. 
Williams, who also introduced the name “ virtual 
earth.” 

Treble-Lift Circuit.—The basic circuit used 
for obtaining treble lift is shown in Fig. 2, in which 
the potentiometer P is made of sufficiently low 
resistance to ensure that the voltage at its slider, 
when the latter is at the middle of the element, is not 
appreciably affected by the current supplied to C 
even at the top end of the audio range. Let k be the 
fraction of the total potentiometer resistance lying 
between the slider and earth; then the total input 
current, I,,, flowing towards the virtual earth, is 
I, + I,, where I, is approximately V,,.R,, and 1, 
is approximately 7kV,,wC. The feedback current, 
I,,, is approximately V,,,R,, and the application 
of Kirchhoff’s first law to the virtual-earth junction 
gives I, I, I,, = Oand hence the relationship :— 

Vv a Ras RV ,.wC + V ot Rr 0 
which may be rearranged in the form :— 

Y cea Vin (Ry/Rin + pRoCR 9s) - + 

It will be seen later that in order to combine this 
treble-lift circuit in a satisfactory manner with the 
treble-cut circuit, R,, should be made equal to R,, ; 
then, using R in place of these symbols, equation (4 
becomes :— 

Vv ¥.,14 tkwCR (4a 
The output voltage may thus be regarded as having 
two components, one of which is independent of 
frequency (for a constant value of V,,), whereas the 
other one, leading in phase by 90 degrees as indicated 
by the operator “;,”’ has its magnitude proportional 


Fig. | Simple anode 
follower circuit, illus 
trating the 

earth concept 
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to freq ency and proportional to the potentiometer 
setting & 


y | 
owt | 


Plotting in decibels, with the usual logarith- 


mic frequency‘scale, as shown in Fig. 3, and letting 0 db 
correspond to | V..+| = | Vi. | , the constant term in 
equation (4a) is represented by a horizontal dotted 
line through 0 db and the term proportional to fre- 
quency is represented by a line such as one of the 
chain-dotted slopjng lines, the position of the line 
depending on the potentiometer setting k. The full- 
line curves represent the manner in which the actual 
any output varies, and it will be noticed that at 
low frequencies the total output curve is very close 
to the I, curve, whereas at high frequencies, where 
I, is much greater than I,, the total curve almost 
follows the I, curve. The effect of varying the 
potentiometer setting k will be seen to be that of 
shifting the response curve along the frequency axis. 
At a point such as “ P”’ the two output components 
are of equal magnitude, and because of the 90-degree 
phase angle between I, and I,, the total output voltage 
will be 4/2 times that of each output component, or, 
in other words, the response will be 3db up. 

Treble-Cut Circuit.—For treble cut the basic 
circuit is as shown in Fig. 4. The same method of 
analysis as ~ used for the treble-lift circuit gives :— 

Via/Rie T ViedRrn + jRV .4saC = 0 

, . = View 

Hence V..; = RR» it jkoCR.’ ie (5) 

Making R,, equal to R,,, as mentioned previously, 
and using R in place of these symbols, equation (5) 
becomes :— 


View = (5a) 


Comparing ‘equation (5a) with equation (4a), it will 
be seen that, for the treble-lift circuit, V.., is approxi- 
mately equal to V,, multiphed by — (1 + tkwCR), 
whereas for the treble-cut circuit V,,, is approximately 
equal to V,,, divided by — (1 + skwCR). Hence at 
any particular frequency and potentiometer setting 
the response of the Fig. 4 circuit will be “‘ down” 
by the same number of decibels as that of Fig. 2 is 
““up,”’ so that the response curves of the two circuits, 
for each potentiometer setting k, will be “ mirror 
images ”’ in the 0 db line. 

Combined Treble-Control Circuit.—In order to 
obtain treble lift or cut with single-knob control, the two 
circuits just described may be combined by using a 
centre-tapped potentiometer, which is available com- 
mercially in carbon-track form at a price only slightly 
in excess of that for an ordinary potentiometer. The 
centre-tap is earthed, one end of the element is 
connected to the input terminal, the other end is 
+HT. 
Fig. 2. Basic circuit 
used for treble lift. R,, 
is made equal to Rr. 


VIRTUAL 
EARTH 
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connected to the valve anode (via a coupling capacitor 
in practice), and the slider is connected to the capacitor 
C. Then, when the slider is on the input side of the 
centre-tap, the circuit becomes that of Fig. 2, and 
gives treble lift, whilst moving the slider to the 
anode side of the centre-tap gives the Fig. 4 circuit 
and provides treble cut. When the slider is at the 
centre-tap, the capacitor C is joined between virtual 


earth and actual earth, but the voltage between 
these two points is so small, when a high-gain valve 
is used, that the current taken by the capacitor has a 
negligible effect on the frequency response within 
the working frequency range. 

Bass-Control Circuit.—Fig. 5 shows the circuit 


IVourl/IMnl (db) 


FREQUENCY (ARBITRARY UNITS) 


Fig. 3. Diogram showing how the Fig. 2 circuit gives a 
curve of constant shape but variable position. Odb represents 
Viuc = Vip. Dotted line—output due to |, ; chain dotted 
lines—output due to |, , solid curves—total output. 


{ +HT 


Fig. 4. Basic circuit 
used for treble cut. 
R,,, is made equal to Ry... 


Fig. 5. Basic circuit 
used for boss lift and 
cut. Ry=R, and C,= 
CG. 


used for bass lift and cut, omitting irrelevant details 
as before. : In order to give level res se with the 
potentiomerer at mid-setting, and to the circuit 
to be casily combined with the treble-control circuit, 
R, and C, are made equal to R, and C,. At middle 
and high frequencies the potentiometer is almost 
“shorted out "’ by the low reactances of C, and C,, 
so that the circuit becomes almost the same as Fig. 1 
with R,. ~ R,, and a gain of approximately unity 
is obtained. As the frequency is lowered, the gain 
gradually rises or falls towards an asymptotic level 
determined by the potentiometer setting; and, as 
with the treble-control circuit, the response curves 
are approximately mirror images in the 0 db line for 
equal potentiometer displacements either side of the 
level-response setting 

The amount, in decibels, by which the gain of the 
big. 5 circuit departs from unity, is given approximately 
by 

Zr | 


20 log ‘i we 6) 
Z.. (6) 


where | Z,, | and | Z,,| are the moduli of the im- 
pedances between input terminal and grid and between 
anode and grid respectively. (Note, if an impedance 
calculated by means of the “);”’ notation comes out to 
R + /X, the modulus, or magnitude, is R* + X*; 
see reference (6 Equation (6) may be used to 
calculate the response curves, point by point, for 
various potentiometer settings—a _ straightforward 
though time-consuming process! The “ cross-over ’’ 
effect noticeable with some of the measured bass 
curves shown in Fig. 8 may seem surprising at first, 
but if is quite genuine and equation (6) gives just 
the same result 

Complete Tone Control.—Fig. 6 shows the final 
circuit evolved, which is, effectively, a combination 
of the treble and bass circuits described above. There 
is, however, one point about the relation between 
Fig. © and the previous circuits which may need 
some explanation. At middle and high frequencies, 
where C, and C, in Fig. 6 may be regarded as short- 
circuiting the potentiometer P,, the relevant part of 
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the circuit becomes as shown in Fig. 7(a). It will be 
seen that the three resistors R,, R, and R, are connected 
n “ star between the three points A, Band C. Now 
it is well known that, as far as the external circuit is 
concerned, three resistors in “star” are exactly 
equivalent to three resistors, of suitably different 
values, connected in “delta ’’ so that Fig. 7(a) is 
equivalent to Fig. 7(b). In Fig. 7(b), the presence of 
R, cannot appreciably affect the frequency response, 
because the resistance is between two points A and 
B both of which have a relatively low impedance to 
earth (point A, since the source of input voltage is 
assumed to be of low impedance; and point B, 
because it is the output terminal of an amplifier having 
voltage negative feedback). Hence, ignoring R, for 
the above reason, Fig. 7 (b) ts equivalent to a com- 
bination of the treble lift and cut circuits of Figs. 2 
and 4, and therefore Fig. 7 (a) is also equivalent to 
this combination. The relation between star and 
delta networks is such that if R, is made equal to 
R, in Fig. 6, which is essential for giving “* mirror 
image ”’ lift and cut curves, then R, and R, in Fig. 7 (b) 
are each equal to R, + 2R,. The important practical 
result of this reasoning is that the treble response 
will be 3 db up or down, at full-lift or full-cur settings 
respectively, at the frequency for which the reactance 
of C, in Fig. 6 is numerically equal to R, + 2R;. 
The values of the main companents in Fig. 6 were 
decided as follows. P, was fixed at 1 MQ, this being 
considered the highest really desirable value for a 
carbon potentiometer. To give about 20 db asymptotic 
bass lift amd cut, the nearest standard value for R, 
and R, was 100k. A suitable compromise for 
C, was 100 pF, on the grounds that, to obtain a 
result in accordance with calculation, the value should 
be large in relation to likely wiring strays, but that 
too large a value would result in an undesirably low 
impedance being thrown across the source of V,,. 
The value of P, then had to be chosen so that, with 
the slider half way between the centre-tap and one 
end the effective internal resistance of the potentio- 
meter, regarding it as a generator feedmg C, should 
be not more than, say, half the reactance of C, at 
10 kc/s. Now the reactance of 100 pF at 10 kc/s is 
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approximately 


and using a 

of 500 kQ for P,, each 
half is 250 kQ and the 
internal generator resist- 
ance referred to is thus 
250/4, i.¢., 62.5 kQ, which, 


being less than half the 
capacitar reactance, was 
regarded as satisfactory. 
The values of C, and C,, 
which must always be 


equal, were then chosen 
to position the bess curves 
at an appropriate part of 
the frequency scale, and R, was selected to do the 
same for the treble curves. 

A high-slope pentode valve was employed in order 
to obtain a high gain between grid and anode, thereby 
ensurimg close agreement between the measured 
results and those given by the approximate analysis 
presented above. A further reason for using a high- 
slope pentode was that, in a feedback circuit such 
as this one, where the gain with feedback is 
almost independent of the actual valve gain, the 
non-linearity distortion would have been greater 
if a low-slope pentode or a triode had been used 
—aen important fact which does not seem to be 
sufficiently widely known. 

The circuit as shown in Fig. 6 will deliver an 
output of 4V r.m.s. without introducing more 
than 0.1 per cent total harmonic distortion, for 
any signal frequency up to 5 kc/s and at any 
setting of the potentiometers. 

The full-line curves in Fig. 8 show the 
measured performance obtained with the circuit 
of Fig. 6. The dotted curves were obtained 
with the same circuit, except that the centre- 
tap of P, was disconnected from earth. The 
writer does not regard the dotted curves as 
being, for normal purposes, of so desirable a 
shape as the full-line curves, but since this is a 
very controversial matter, it may reasonably 
be claimed as an advamiage of the circuit that the 
alternative curve shapes may be made available merely 
by adding a single-pole on-off switch. 

Associated Circuits.—In conclusion, a few com- 


(@) 


RELATIVE RESPONSE (db) 


ments on how to incorporate the tone control in pre- 
These 


amplifier circuits may be useful. comments 
will be of a very general nature, becanse it is intended, 
in later articles, to describe the design of suitable pre- 
amplifier circuits in detail. The main points are :— 

(a) The middle-frequency voltage gain of the tone- 
control circuit being approximately unity, it may be 
inserted in a pre-amplifier without appreciably 
the available gain. 

(b) The pr impedance of the circuit feeding 
the tone-control circuit should be reasonably low, 

preferably not more than about 10kQ if the tonc- 
Control elements have the values given in Fig. 6. 
With sources having resistive mternal impedances 
considerably greater than 10 kQ, R, m Fig. 6 may be 
reduced by an amount equal to the internal resistance 
of the source; this will give bass-lift, bass-cut and 
treble-cut curves as published, but less than the 
published treble-lift will be available. 

(c) The output impedance of the tone-control 
circuit is quite low, because of the voltage negative 
feedback, and capacitance up to about 500 pF may be 
shunted across the output without seriously affecting 
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(bo) 


af * (a) At middie and high frequencies, the resistors 
and R, of Fig. 6 are effectively connected in‘ stor" 
@ oo the equivalent “ defec " network. 


Fig. 8. Measured response curves for ciscuit of Fig. 6 (ol! 

ts within S per cent of merked values ; C, = 
0. with 2S0-kQ output load). Lebels on curves ore 
resistance values between rt slider and centwe of 
element. Dotted curves are with P, centre-tap disconnected 


FREQUENCY (c/s) 


the performance. This property may be employed 
usefully if the tone-control stage comes at the output 
end of the pre-amplifier, since it will then be ible 
to use a fairly long coaxial cable to feed main 
amplifier, without the need for a cathode-follower 
output valve in the pre-amplifier. The feedbaek loop 
of the Fig. 6 circuit includes two phase lags at high 
frequencies, giving rise to a peak in the response at a 
frequency much above the top of the audio band ; 
the cable capacity on the output lowers the frequency 
of the peak and greatly increases its magnitude, but 
the magnitude may be kept smiall by the additien of a 
4.7-kQ resistor in series with the pre-amplifier output, 
as shown in Fig. 6. 

(d) The choice of valve is not critical, and for the 
less exasting kind of application quite satisfactory 
results mszy be obtained using half a double triode, 
e.g., 65N7 or BCOC40. The anode- to-grid capacity 
will cause the tecble-lift curves to depart by several 
db from the published —— but this is unlikely to be 
of mmeh consequence in 

Because of the high fnew waa in the grid circuit, 
it is preferable, when very good signal-to-hum ratio 
is required, to use a top-grid type of valve. When 
the signal input level at the input to the tone-control 
is much less than 1 volt r.m.s., a Mullard EF37A is 
recommended, 


“No Compromise 


Unit with Minimum Distortion for 
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MONGST high fidelity enthusiasts the origins 
{ distortion are generally appreciated, but 
most receivers, however ambitiously conceived, 


idmit some 
In the old days, when 5 per cent harmon 


il 
usually 


factor 
distortion in the output stage was thought to be 
acceptable, there was no future in chasing smaller 
traces of non-linearity in the detector and r.f. ampli- 
fier, but now that modern design has produced nega- 
tive-feedback audio-frequency amplifiers of extremely 
low distortion, there seems to be some point in attack- 
ing these residual troubles. At any rate, the writer 
decided to build a “no compromise” tuner just to 


compromise between conflicting 


Component Values in Fig. | 


100 ki. 
47 kQ 
10 kQ 
220 kiQ 
10kQ 
3k 


» See text 


30pF 
0.1aF 
50pF 
O.1uF 
1.0uF 
6D} critical) 
Any medium triode o 
triode. 


. pentode strapped as 


R.F. Tuner 


Use in Favourable Reception Areas 


see what improvement could be made, and the results 
are sufficiently encouraging to pass along details to 
other enthusiasts. Compared with various r.f. tuners of 
conventional design the audible results are distinctly 
leaner and crisper. 

There is nothing special to say about frequency 
distortion; it is just a matter of the number and Q 
of the tuned circuits. In the present case, two damped 
circuits are used, giving good high-note response, and 
in the Midlands allowing interference-free reception 
of Third and Light programmes. London Home 
station is received there free from interference in the 
daytime, but sometimes has an audible neighbour after 
dark. Departure from normal practice is with the 
detector circuit and r.f. amplifier. 

The main requirements for minimum diode detec- 
tor distortion are (1) that the diode load shall be 
high compared with the internal resistance of the 
diode, (2) that the a.c./d.c. load ratio shall be as 
nearly as possible unity, (3) that the input rf. volt- 
age to the diode shall be ample—4 volts r.m.s. is 
usually thought to be adequate, but 6 volts is better. 

With the normal circuit, where the diode feeds 
directly into an a.f. amplifier (and volume control), 
requirements (1) and (2) are mutually contradictory, 
and even with non-optimum values of diode load and 
volume control, a.c./d.c. load ratios are apt to be far 
from unity. Since “no compromise” was the motto 
in this case a different arrangement had to be found. 
Several methods were tried, and the final answer was 
to follow the diode with a directly coupled cathode 
follower. Except for the input capacitance of the 
cathode follower (about 10 pF) the a.c. load and the 
d.c. load are identical, thus achieving the desired unity 
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wires 
KETS 


Fig. 2. Suggested layout for the principal components 


ratio without any compromise in the value of the 
diode load. 

The cathode follower provides a secondary advan- 
tage. Normally any tuning unit will be joined to its 
if. amplifier by a longish screened lead, which, in 
spite of its screening, may pick up hum, and because 
f its screening will introduce undesirable capacitance 
effects. The low output impedance of the cathode 


follower reduces both of these troubles. 
Turning to the rf. amplifier, it is as well to remind 
ourselves of the variety of working conditions under 


Fig. 3. Switched two-channel feeder unit 
incorporating the low-distorton r.f. unit 
for local stations 


which such an amplifier usually operates, varying from 
optimum bias with a weak signal to a condition of 
near cut-off on a strong local station. Here, where 
we are concerned at any suspicion of non-linearity, 
there is a case for working always at optimum bias, for 
it must be remembered that we are asking our rf 
amplifier to feed the detector with 6 volts r.m.s. 
signal. This is equivalent to 8} volts peak, or 17 volts 
peak-to-peak. On 100 per cent modulation this be- 
comes 34 volts peak-to-peak, and to provide this 
output with a suitable factor of safety it was decided 
to dispense with iny form of rf. gain control and 
operate the valve under conditions of maximum un- 
distorted output. With this condition of fixed gain the 
input signal has to be controlled, and this is best 
done by a damping resistance across the tuned acrial 
circuit, a method which conveniently flattens the tun- 
ing where a strong signal is available and selectivity 
therefore least required. This calls for a separately 
damped acrial circuit for each wanted station. Be- 
cause of this, and because the directly coupled cathode 
follower prevents the intervalve tuned circuit from 
being earthed, the use of a ganged capacitor and 
variable tuning has not been adopted. There is a 
separately tuned circuit for each station. 

Fig. 1 shows the complete circuit. The values of 
C,, C., C,, C,, C, and C,, are found by trial and error, 
and are such that they bring the tuned circuits to 
resonance at the required frequencies somewhere 
within the range of the coil inductance tuning slugs. 
They will depend on which stations are required in 
any particular district. Similarly R,, R, and R, must 
also be found by trial and error. They should be so 
adjusted in value that in each case the diode current 
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is limited to 25-30 microamps. No attempt should be 
made to increase the diode current beyond 40 micro- 
amps, as soon after this the EFSO shows signs of over- 
loading. R,, and ¢ have been included merely to 
provide a simple means of plugging in a meter for 
reading diode current—they contribute nothing to the 
circuit proper 

The only other points needing clarification are the 
direct coupling arrangements to the cathode follower 
R, has a dual purpose. In conjunction with C,, it 
forms an rf+ filter following the detector. Also it is 
fed with current from the h.t. line, so that the 
voltage drop across it, plus the d.c. component of the 
recufied signal, bring the grid of the cathode follower 
to the correct working potential in relation to its 
cathode, the latter being some 35 volts above earth 
The circuit is remarkably self-adjusting, and works 
quite happily without change of component values 
when fed from a 400-voh or a 250-volr h.t. line, and 
it will cheerfully accommodate a wide range of input 
signals without departing far from optimum bias. No 
trouble need be anticipated in the balancing arrange- 
ments due to change of valve characteristics with age. 
R, and R, also serve deal purpbses. In total they 
regulate the balancing voltage across R,. Also R 
together with C,, prevents 100-c/s ripple from the 
h.t. line from getting to the af. circufts. Without R, 
interposed between R, and C, the filtering effect of 
R, would be short-circuited 

As mentioned previously, no values have been given 
for the tuned circuits, for their frequencies will 
depend on choice of stations, and the damping resist- 
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ances will depend on local field strengths and aerial 
efficiency. As a guide, in Leicester, using an indoor 
acrial, both Third programme and long-wave Light 
programme called for 100k across the aerial secon- 
dary, whilst London Home station needed no damping 
at all. In the same district, on a more efficient aerial, 
the damping resistances for Third and Light had to 
be reduced to SO kk!) 

On the constructional side the chief point is to see 
that the aerial circuits are well screened from the 
anode coils (Denco “Maxi Q” coils were used in 
the origmal design). In view of the high gain of the 
BFSO sketchy screening will not do, and ® is safest 
to use separately screened compartments, each con- 
taining its own switch wafer. Fig. 2 shows a satisfac- 
tory layout of the main components. 

For the purely local station listener in certain locali- 
ties such a tuner as described would provide all that 
is mecessary. For listeners who do not wish to be 
restricted to three stations, or who live in districts 
which call for occasional stringent selectivity require- 
ments, and who at the same time would like to use 
a high-quality tuner when occasion allowed, a two- 
channel receiver is su ted. One channel would 
be the receiver as described, and the other would be 
a normal superheterodyne built on the same chassis. 
Fig. 3 shows more or less schematically how simply 
this could be arranged. The station selector switch 
would be four-way instead of three-way, but no extra 
wafers would be required. The only other change in 
the circuit is to introduce a 4.7-k© resistance between 
R, and earth, to provide a delay for the a.v.c. diode. 
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This map, taken from *' Tele-Tech *’ for August, 1952 


grammes. The methods mentioned ore : 


, Mustrates some of the methods which, our American contemporary urges, 
should be investigated in an attempt to provide, as a matter of urgency, the means fer transatlantic excha 
(!) Aircraft relay, with a dozen or more fest planes. (2) Radio * 


s of television pro- 
stratovision *’ relay 


between aircraft based on suitably spaced carriers. (3) Radio relay chain via Labrador. Greenland, kceland and the Foeroes 


(4) Submarine cable with transistor repeaters. (5) Radio * 


* scotter transmission *’ 


(see ** Wireless World,"’ p. 273, July, 1952). 


(6) Miscellaneous marginal proposals, including moon reflection of radio signals. 
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tier ont Wy 10:25" long 


STANDARD engineers have achieved considerable progress 


in miniaturisation with their high 


SELENIUM voltage SenTerCel Tubular Selenium 


rectifiers. Take for example Type K3/180; 
RECTIFIERS 
: eel only 10}” long and #,” in diameter, it will 


T provide a rectified output up to 12 kV at 
wo ranges of tubular rectifiers 


are available having rated current 
eutputs of imA or SmA in ambient 100 uA across a capacitor of 0.005 uF 
came tame — BA in a pulse input half-wave arrangement. 
er grey p= inverse —- 

68V to stack a 
sinusoidal Input. to their low Please ask for bulletin F/SRT.11 
cost, they are ideal for use in tele- 
vision receivers and are eminently 
suitable for all other types of low 
current E.H.T. supplies. 


Standard Telephones and Cables Limited RECTIFIER DIVISION 


Registered Office : Gennought House, Aldwych, Loondon, W.C.2. 
Warwick Road, Boreham Wood, Herts. Telephone : Elstree 2401 Telegrams: SenTerCel, Borehamweed 
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The Cossor double beam oscillograph, Model \049, 
is used by Messrs. C. A. Parsons & Co. Ltd., 
of Newcastle-on-Tyne, in their Industrial Elec- 
tronics Laboratory, for checking over operating 
conditions in the prototype of a newly developed 


electronic supervising instrument. 


— Photo by courtesy of Messrs. C. A. Pars 
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In displaying the mutual effect of two related and variable 
quantities simultaneously the Cossor Double Beam Oscillograph 
is solving many of the fundamental problems with which the 
Research and Development scientist is constantly beset. In 
the Production field, too, there are innumerable problems 
capable of complete solution by this versatile instrument and 
every branch of industry is realismg the enormous potential of 
this apparatus in the detection and analysis of faults and the 
accurate monitoring of manulacturing processes 

Ihe technical advisory staff of the Instrument Division is 
always at your service to help with your particular problem. 


| Spec ify 
COSSOR 
VALVES 
AND TUBES 


Please address enquiries 


ns & Co. Lid. 


In Models 1035 and 1049 the two traces 
are presented on a flat screen of 90 mm 
diameter and the amplifiers and time base 
are so calibrated that measurement of the 
voltage input as well as the time interval 
between various significant portions of 
the oscillogram is made possible. Per- 
manent records of these traces for sub- 
sequent analysis may conveniently be 
made by attachment of the Cossor 
Model 1428 Camera. 


COSSOR 


ELECTRONIC 


INSTRUMENTS 


A. C. COSSOR LTD., INSTRUMENT DIVISION (DEPT. 1), HIGHBURY, LONDON, N.5 
Telephone : CANonbury 1234 (30 lines) 


FURTHER 
NOTES ON 


Grid-Volts/Mutual-Conductance 
to Detectors and Modulators 


the way in which the single valve curve, mutual 
conductance as a function of grid voltage, could 
be used to decide which of several similar valve types 
should be used in an amplifier. The article contained 
no mention of the effect of local feedback, because it 
was based on the premise that overall negative feedback 
would be used in any amplifier that any reader is 
likely to design, and it did not consider any of the 
other applications of valves, of which the modulator 
is the most important. These topics will be discussed 
in this article 
It may be convenient to recapitulate some of the 
results derived in the first article, and correct some of 
the formula. We took in equation (1) the anode 
current I, as a function of the steady current with no 
signal applied I,, the grid voltage e, and parameters 
of the valve A, B, C. 


I, =I, + Ae, + Be,* + Co,? + .. oo oo 


| N the June, 1951, issue of this journal I discussed 


and 
dI, 


ic A + 2Be, + 


3Ce,? + . = 
Here, then, A is the mutual conductance of the 
valve, and at any voltage ¢, we have 


g=g. + 2Be, + 3Ce,*? + .. oe os & 


qe. 2B + 6Ce, +... 
de, 

Referring now to Figs. 1 and 2 in the earlier paper 
2B = g/2e and thus B = g/4e. 

The 2nd-harmonic distortion is thus (g/8g,) 100°. 
This was incorrectly given as (g/4g.). 100 per cent. 
in the previous article. In consequence, when third 
harmonic distortion is considered we wiil have more 
third than second if 8, the deviation from linearity 
(Fig. 2), is greater than g/24. Fig. 1 shows ag, — ¢, 
characteristic which is a straight line in the working 
region, so that C and higher terms of e, vanish: 
the I, — e, curve is then a parabola. 

The characteristic shown in Fig. 2 is quite common, 
especially among the small pentodes. This, in 
addition to producing second harmonic, which can be 
calculated by the expression above, also produces 
third harmonic, at a level 35/g,. 100 per cent of the 
fundamental. For the curve shown this harmonic is 
phased so that it increases the peaks of the wave, 
while if the curve is concave downwards the third 
harmonic is of the right phase to make the peak value 
less and thus has a squaring effect. 

Let us now consider what happens when we leave 
the cathode bias resistor of the valve. unbypassed, so 
that there is a certain amount of negative feedback 
in the stage. The most useful characteristic will be 


Differentiating again, 
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Characteristic 


How to Choose a Valve 


Applied 


By THOMAS RODDAM 


a graph of mutal conductance against grid-earh 
voltage, which is what we should measure if to 
cathode resistor were built into the bulb. We des 
in fact, measure just this quantity on old valve 
which have built up a barrier layer at the cathod 
surface. 

The effect of the bias resistor is to make e, 
I.R, and we can rearrange this equation as : 


= R,.I, 


et es 


e. é,) 
Differentiating, we have 
de, de p de, 
di : dl R, or R, 


de 

N ’ 
wt 4 
ductance with the cathode 


l 1 
so that = | R, 


g Rn 


is just the reciprocal of the mutual con- 


resistor im circuit, ge, 


For any particular grid-cathode voltage, therefore, 
we obtain the effective mutual conductance by adding 
the cathode resistance to the reciprocal of the valve 
mutual conductance. In Fig. 3 this has been done, 
using a cathode resistance of 1/g, where ;, is the mutual 
conductance at the working point. This is a fairly 
common value, and corresponds to 6 db of feedback. 
It will immediately be observed that the value of g is 


Fig. |. The simplest 
type of valve g,,-e, 
characteristic has a 
relatively long linear 
section, 


Fig. 2. Acurved g.-€, 
characteristic causes 
third-order products 
proportional to the 
* sog,”” 3. 


halved for small grid excursions, so that, as we expect, 
the distortion is halved, but that if the valve is driven 
at all hard there is a substantial third harmonic 
component present. For the example shown, indeed, 
the condition 4 > g 24 is rapidly reached, so that there 
is more third harmonic than second. This third 
harmonic component is of the phase which tends to 
quare the waveform, a result which will surprise 
no one who has examined the overload effects in an 
amplifier with a large amount of negative feedback. 

It will not be without interest to notice how, in 
Fig. 4, a third-order characteristic has been straightened 
out to almost the straight line we associate with a 
second-order characteristic. A very careful examina- 
tion would show the appearance here of higher-order 
wobbles in the curve, but the accuracy with which 
we can determine valve characteristics does not 
justify too critical an examination. The general 
results can be summarized by saying that a cathode 
resistor tends to bow the curve upwards, with par- 
ticularly beneficial effects on characteristics like that 
of Fig. 2, and at the same time introduces harmonics 
of higher order 

For some special applications it is desirable to 
produce a very linear amplifier without using overall 
negative feedback. It will be clear that by adjusting 
the stage gains by choice of anode load, and the 
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Fig. 3. The use of an unbypassed cathode resistor mokes the 
+ 3 mutual conductance more constant, but adds higher- 
order terms to the valve characteristic 
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Fig. 4. A curved g,..-e, choracteristic may be straightened by a 
cathode resistor. This is important in modulator design, 
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stage distortion by choice of cathode resistor, a fair 
amount of distortion balancing can be achieved, since 
alternate stages tend to balance the second 
and “concave upwards” stages tend to balance the 
third harmonic from concave downwards stages. . 
The appearance of the third harmonic when we add 
negative feedback to the parabolic characteristic, or 
straight g.. — ¢, curve, which alon: produces only 
second harmonic, is easily explained. A _ single 
frequency input between grid and cathode produces a 
second harmonic term at the cathode, owing to the 
current in the cathode resistor. We now have between 
grid and earth both fundamental and second harmonic : 
comversely, with a single en me input between 
grid and earth, both fundamental and second harmonic 


°F +f tem Ge me f ond Of Odds aos Gone 
between grid amd cathode, and there is your third 
harmonic 


We must now go on to discuss the choice of a valve 
for use as a modulator or a detector. If we take the 
parabolic pentode, with a straight line g.. — ¢, 
characteristic, we have I, = I, + g,(e sin wf) + 


dg ../de,. 


tion is given at the top of p. 222 of the June 1951 issue. 
The direct-current component produced in the anode 
circuit by the application of the signal is thus 

I, = 4Be*. 

It is not difficult to show that if signals e¢, sin ,f, 
€, 8iN wf... ¢, SiN w,f are applied simultaneously to 
the grid, the anode current increment is 

lye = §B(e,* + en? +... be*) 

provided that ¢, + ¢,...¢, does not exceed the 
voltage for which the linear relationship between 
g= and ¢, holds. The valve thus provides an anode 
current change proportional to the square of the 
r.m.s. input, and the anode current meter can be 
calibrated directly in true r.m.s. volts. The maximum 
current which can be obtained is jge and this, for a 
perfect valve having a cut-off at e, volts and an average 
mutual conductance of g,, will be 1/16 g.e.. The 
standing current, im the absence of any signal, will be 
tg... so that we cannot have more than 25 per cent 
rise in anode current. 

For a detector, the criterion is clearly a linear 
£= — ¢€, characteristic, and a maximum area under it. 

If the characteristic is not fully linear, we must compare 
the area under the linear portion with the area under 
the whole curve. Fig. 5 shows the two areas to be 
compared. The waste area, resulting from the tail 
on the characteristic, increases the standing current 
which must be balanced out if a meter reading from 
zero is to be used. The larger this standing current 
is for a given value of I, the more difficult it will be 
to keep the system im the balanced condition. To 
compare two valves, therefore, we should use the 
ratio of these areas as an efficiency figure, and choose 
the valve which gives the best ratio. 

An examination of the equation given above shows 
that the second harmonic current is equal to the recti- 
fied current, so that in a frequency doubler the change 
of anode current when drive is applied is a direct 
measure of the second harmonic term. For both 
these cases the use of a cathode resistor may be of 
assistance if a third harmonic component of the 
concave upwards type is present. 


Be* 
=~ (1 — cos 2w2) where 2B This equa- 
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Fig. 5 
of a square-law de 
tector depends on the 
length of the tail of 
the characteristic 


The efficiency 


When the valve is to be used as a modulator, we shall 
apply a composite signal ¢, sin wf + &, SIN wf 
to the grid, giving I, = I, + ga(e, Sim af + €, SIN w,f) 

+ Ble, sin wf + e, Sin w,t)* I, + Gale; SiN wf 

€, SIN wet Bie? sin* wf + ¢,* sim* a rf) + 

2Be,¢, Sin @,f SiN wef. 

The first two terms in this expression can be neglected, 

as they ase the standing current and the separately 

amplified signals. The third term reduces to 
+ e,* — [e,2 cos 2w,t + €,* cos2w,t]) a direct 

current term and a term containing the two second 

harmonics. The fourth term is the important modula- 

tion term: 2Be,e, 8M @,f SiN wel 

wl COs w, + wt} 

modulation term is therefore of araplitude 

If e, is very much larger than e, we can take 


Be,e,[cos «, 
Each 
Be 1€2- 


e,where I,, is the anode current 


g 
4 
component of one sideband. The conversion con- 
ductance is g 4 which is certainly less than g,/8. The 
term in the anode current corresponding to the signal 
¢, is equal to g.e, so that the filter which separates 
sideband from signal must deal with a signal 4g,/g 
above the sideband. We must make g/g, as large as 


e, = e giving I,, 


possible. The anode current also contains the carrier 
term, g.€,; = g.e so that here we must filter out a 
term 4g.eg times as large as the wanted sideband. 
Since (e, + e,) must not exceed e, we can see how 
to get maximum output. The sideband output depends 
on the product ¢,e,, so that a very simple manipulation 
reveals that maximum sideband output is obtained for 
€, = e, = e/2. We then have I,, = Be?/4 = ge/16. 
This is the maximum output which we can get 
from 2 mixer in a device like a beat-frequency oscil- 
lator, which has ample supplies of both oscillator 
voltages available. Each of the sources will produce 
an anode current component equal to g,e/2 and a 
second harmonic term of ge/16. This enables us to 
estimate the filtering which must be provided. When 
operating in frequency generating equipment it is 
often desirable to keep the ratio of sideband to a funda- 
mental maximum. In this case we want g/g. to be 
as large as possible. Otherwise, for maximum side- 
band output it is the product ge, the area under the 
straight part of the curve, which must be large. 
A radio-frequency amplifier must not mtroduce 
cross-modulation : the modulator analysis is therefore 
applicable, and since we are only interested in third- 
order products, or higher odd terms, we see that the 
coefficient 4 is the determining one. The second- 
order terms f, + f, are not important, because they 
fall far away from the frequency range in use. In 
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theory, then, we need not worry about the value of g, 
provided 3g, is very small. In practice it is advan- 
tangeous to choose a valve with a smal! value of g/g., 
because amy second order terms which reach a later 
Stage will then mix under second-order conditions to 
provide third-order terms. 

I do not propose to consider what happens to 
modulators with higher-order characteristics, because 
for almost every purpose the choice lies between using 
the simple parabolic characteristic, even if a cathode 
resistor must be added to smooth out a third-order 
concavity, or using a discontinuous characteristic to 
provide a high-order term. 

Analysis of triode performance is less easily carried 
out in this simple way, unless the anode load is very 
small. If the anode load is large, a separate g.. — ¢, 
characteristic must be constructed for each possible 
anode load. An example is given in Fig. 6, in which 
the mutual conductance for an anode load of 12,500 
ohms is obtained by waking the change of anode 
current for each l-volt step. Travelling down the 
load line from E, = 0 to E, 1 gives a change 
of 2.3 mA in the anode current, which is plotted as a 
mutual conductanee of 2.3 mA/volt at Eg = — 0.5. 
This is actually a synthetic example, which is why 
the excellent lmearity of the g,. — ¢, characteristic 
is observed. Any triode can be studied quite critically 
by plotting a set of these g.. — ¢, eristics with 
different values of anode load. The effect of cathode- 
resistor feedback can be analysed either by plotting 
the modified plate characteristics or, perhapt) more 
easily, by operating on the ¢,, — ¢, charactesistics, 

This survey of the use of a single valve curve is by 
no means comprehensive: to make it so we should 
need to consider high-order terms and carry out much 
more complete mathematical analyses. And then we 
should be faced by the problem of obtaining sufficiently 
accurate experimental data to insert in our formule. 
The only way in which such data could be obtained 
would be by measurement of the “order products 
in the anode current, which we d then use, in the 
long run, to calculate these products. All we need 
ae ee Se eee 
and a knowledge of how these are affected by eathode- 
resistor feedback. We are then im a positian to under- 
stand what is happening in any particular case. 
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Se. 6 for 0 one B & commie) to fix the load line before 
plotting the g,,-e, cheracteristic. “Tis pica example shows a 
linear gut, characteristic for Ry =! 


L/C RATIO 


How Does it Affect Sharpness of Resonance ? 


By “CATHODE RAY” 


NE of the most familiar facts in all radio is that 
O to tune a circuit to a certain frequency (or 

wavelength) you have to choose or adjust its 
inductance (L.) and its capacitance (C) so that LC 
1/(2ef, This formula comes in various versions, 
depending on which units are used and whether 
reckoned in terms of frequency or wavelength ; 
but they all amount to the same thing. The quantity 
that decides the resonance frequency is neither L nor 
C alone but their product—the result of multiplying 
them together. And just as an acre of ground can be 
long and narrow or short and wide, a given frequency 
can be tuned to by using a lot of inductance and little 
capacitance, or vice versa. In other words, frequency 
or wavelength) concerns only LC; in choosing the 
separate values of L and C the question of L/C ratio 
arises. If LC decides frequency, what does L/C 
decide ? 

This matter seems to be very much less generally 
understood than the first. Some readers have written 
to say that information they have on it is contradictory. 
In the design of stable-frequency oscillators for 
transmitters or signal generators, for example, some 
authorities recommend a high L/C ratio and others a 
low. It seems that both contentions can be proved 

Well, anybody who has read the discussion of 
oscillator circuits in the August issue may have 
noticed at least one possible source of such confusion 
The types of stable-frequency circuits we discussed 
then could be regarded as either high or low L’C, 
according to one’s point of view. But as you will 
probably not want me to seek refuge in a Joadian 
evasion, or merely refer back to the article, I will try 
to make the matter clear from the beginning. 


Medium-Wave Tuning Circuit 


You probably know already that a high L C circuit is 
one having a higher impedance than a low L/C 
circuit ; but so as not to take this too much for granted 
let us consider some actual figures. Take an ordinary 
medium-wave tuning circuit. A usual inductance for a 
capacitance-tuned circuit is 1604H, and employing 
any version of the tuning formula (or, to save time, 
any of the special abacs or nomograms or slide rules 
devised for the purpose) we find that the C required 
to tune it to 1 Mc/s (300 metres) is 158pF. L/C in 
these units is therefore 160/158 or just over 1. This 
could be called a medium L/C circuit. In absolute 
units (henries and farads) it is just over 1 million, 
so for convenience let’s stick to »H and pF (or alter- 
natively H and «PF. 

If by taking out all the capacitance possible, leaving 
only stray, we managed to reduce C to 15.8pF—one 
tenth of the original tigure—we would have to increase 
the inductance in the inverse proportion—ten times— 
making it 1,600.H to keep the resonance frequency 
the same. Aithough LC is as before, tuning to 1 Mc/s, 


412 


L/C is 1,600/15.8 or just over 100 ; that is to say, 10° 
times as much as before. This would be a decidedly 
high L/C circuit. At the other extreme one could tune 
to the same frequency with a circuit consisting of 
16xH and 1,580pF, its L/C being only about 0.01. 

The condition for resonance, as we know, is that 
capacitive and inductive reactances are equal in magni- 
tude. They are always opposite in sign, so at resonance 
they cancel out, leaving resistance as the only net 
impedance of the combination. But whereas all three 
of the pairs of reactances just specified cancel out at a 
frequency of 1 Mc/s, the reactances of the pairs are of 
course widely different. At 1 Mc/s 160uH and 158pF 
are both 1,0000 ; 1,600uH and 15.8pF are 10,0000 ; 
and 16uH and 1,580pF are 1000. Remembering the 
L/C figures in each case, we see that X is proportional 
to the square root of L/C. In fact, if we use absolute 
units we can go further and say that X is equal to 
VL/C. This is quite easy to prove. X,, the inductive 
reactance 2nfL ; and X,, the capacitive reactance 
1/2*fC. SoL = X,/2*f and C = 1/22fX,. So L/C 
X, X,, and as at resonance X, X,. (call them both 
X) we have L/C X? or X V/LI/C. 

Anybody who knows about the characteristic 
impedance (Z,) of transmission lines will remember 
that this also LIC, if L and C are the inductance 
and capacitance of a sample of the line. This suggests 
impedance matching. But it may not be a very helpful 
suggestion to follow up, because with transmission 
lines one uses impedance matching with the object of 
obtaining a non-resonant condition, which is hardly 
what we're after just now. In any case, one doesn’t 
have to know anything about transmission-line theory 
to see that a high L/C circuit is a high-impedance 
circuit, and vice versa. At a given power level, a high 
L/C circuit has more voltage and less current than a 
low L/C circuit. 

But how about the practical implications of all this ? 
What are the most important characteristics of tuned 
circuits, apart from frequency ? 

Chiefly three, I think. In those used for oscillators, 
frequency stability ; and in those used for receiving. 
selectivity and voltage magnification. The first was 
disposed of in the August issue but as it involved one 
of the apparent contradictions perhaps I had better 
recapitulate slightly. 

The frequency is determined by LC, and this is 
provided by an inductor and a capacitor, which are 
designed so that their L and C are as little affected as 
possible by such things as temperature, vibration, 
and general wear and tear. To exclude any variations 
due to things near them, they can be enclosed in a 
firmly fixed screen. But oscillations cannot be kept 
going in them without some connection with the outer 
world, usually a valve. The thing is to see that this 
connection doesn’t ruin all the care bestowed on the 
tuning circuit, by introducing varying capacitance or 
inductance, 
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Fig. |. When the exter- 
nal connections are tapped 
across only part of the 
tuned circuit, there moy 
be difference of opinion 
about how the LC ratio is 
reckoned. 


There is bound to be some resistance associated 


with L and C, but the less there is the easier it is to 
keep oscillation going and the less the coupling need 
be to the maintaining valve. So, as we saw in the August 
article, the first rule is to have the least possible 
series resistance in relation to reactance ; and since 
the ratio of reactance to resistance is commonly called 
Q this rule means making Q as large as possible. 


Deciding the Ratio 


Next we come to the LC ratio. If this is large, C is 
small, so any extra capacitance brought in by the 
valve connection has a relatively large effect. On the 
other hand, if LC is small the effect of stray inductance 
is accentuated. On the whole it is easier to deal with 
stray inductance than stray capacitance, so it is a good 
general rule to make L C fairly low. If the valve system 
had to be connected across the whole tuned circuit, 
the best L/C ratio would probably be the lowest that 
would allow the valve to oscillate at all; but this 
might lead to practical difficulties with the capacitor. 
For constancy, low resistance, and ability to vary C, 
air is the best dielectric ; but a variable air capacitor 
of much more than 500pF, or 1,000pF at most, is not 
usually very convenient. So for most purposes one 
uses a medium LC and taps the valve across as little 
of the tuned circuit as possible, as in Fig. 1. The part 
of the tuned circuit across which it is not tapped then 
includes both inductance and capacitance, and may 
even include most of them that there is ; so much so 
that it looks to some people like a series-tuned circuit. 
If so, they may be surprised to see that the supposed 
LC ratio in a very constant-frequency oscillator is 
extremely high. A typical quartz crystal for 1 Mc,s 
might have L = 840,000.H and C = 0.03pF, making 
L/C 28,200,000 compared with 1 for a typical 
receiver circuit! But if you regard the tuned circuit 
as the one that is in resonance, you will think of Fig. 1 
as a parallel-tuned circuit, L in the formula being the 
portion of inductance across which the valve is con- 
nected and C the rest of the inductance in series with 
the tuning capacitance. The latter combination must 
work sufficiently off resonance to make 
its net reactance equal to the right C to 
tune L. Since L is very small, this C 
equivalent must be quite large, and the 
L,C ratio (in this view) is small. In the 
crystal-controlled and so-called Clapp 
circuits, the valve is tapped down on 
the capacitance side, and again the 
parallel LC ratio is small, although the 
L/C of the series portion by itself 
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(especially if it consists of a crystal) is extremely large 
You see now how casy it is to get at cross purposes 
about LC ratio! 

But since this matter of oscillator circuits was gone 
into at length in the August issue, the main subject 
this time ought to be selector circuits, such as one uses 
in receivers. The need to avoid undesired detuning 
applies to these also, of course ; but there is the addi- 
tional need to obtain a desired standard of selectivity. 
And about this too there is sometimes confusion of 
thought. 

Here is ome argument I have heard about our 
parallel LC tuning circuit. Since L and C are in 
parallel, it is appropriate to represent them by a 
susceptance sketch, as explained three months 
ago Susceptance, you remember, is 1X.) Adding 
together the separate susceptances of L and C gives 
the susceptance of their parallel combination. If the 
LC ratio is large, the reactances are large and the 
susceptances therefore small, which is represented 
in the sketch, Fig. 2(a), by drawing the curves close 
to the frequency axis. A lower LC circuit is repre- 
sented by the steeper curves in Fig. 2(b). In both 
cases the susceptance at f,, the resonance frequency, 
is zero ; which means that the reactance is infinitely 
large, so provides no path for current. So far every- 
thing is perfectly sound. But the argument then 
runs off the rails by saying that because the curves 
show that the susceptance of a low LC circuit changes 
more steeply with frequency than that of the high 
L/C circuit, the low LC circuit must have « sharper 
resonance peak. That is to say, the lower LC 
the greater the selectivity. Every parallel LC circuit 
is ‘also, from another point of view, a series LC 
circuit ; and if one were to sketch the reactance curves 
for the same circuit from the series point of view, and 
use the same argument, one would arrive at the con- 
clusion that to sharpen the resonance peak one should 
increase L/C! Nowa sharp series and a sharp parallel 
resonance go together, so cleariy there is something 
wrong with the argument. 

You have probably spotted it already. It is for- 
getting that a reactance or susceptance sketch, useful 
though it is when treated intelligently, is only part 
of the whole picture. When considering selectivity 
the missing part, which is resistance, just mustn't 
be ignored. As I explained in the July issue, a 
reactance sketch is just a plan view of a three-dimen- 
sional curve, which stands above the paper at a distance 
representing the resistance of the circuit; a suscep- 
tance sketch similarly fails to show its third dimension 
—conductance. At frequencies far from resonance 
the resistance (or conductance) of any reasonably 


low-loss runing circuit is so much smaller than the 
reactance (or susceptance) as to be unimportant ; 
but at resonance, where reactance (or susceptance 
1S zero, resistance (or conductance) is all-important 
If the X curve of a series circuit, for example, stood 
high off the paper, meaning that the resistance was 
large, the impedance (represented by the distance 
from the curve to the f axis) would change quite 
slowly with frequency, regardless of what X was 
doing 


Effect on Selectivity 


Again, attempts are sometimes made to demon- 
strate the influence of LC ratio on selectivity by quot- 
ing various formulae. And again it is very easy to 
arrive at conflicting conclusions. It is advisable, 
to say the least, to begin by agreeing on what is meant 
by selectivity. Part of the confusion, I suspect, is 
due to not doing this. If one is using coupled tuned 
circuits, the question is complicated by the degree 
of coupling ; but just now we are considering selectivity 
in terms of the simple tuned circuit, in which the 
variables are L, C, R, and f. The proportions and 
position of the resonance curve can be varied, but not 
its basic shape. So all that one needs to know is the 
width of the resonance curve at an agreed distance 
down its slopes. Calculation is simplified if it is 
agreed to measure the width where the power due to 
a given series input voltage is reduced to half of what 
it is at resonance. ‘This level is 3db down, and is the 
same as 70.7 1/\/2) of peak voltage or current, 
as in Fig. 3. Curves for any number of tuned cir- 
cuits in successive stages of amplification (provided 
that there is negligible direct coupling between the 
circuits) can be derived by adding their individual 
db levels relative to peak 

Even when all this has been agreed, there are still 
two different ways of reckoning the width. Which 
to use depends on what the tuning is wanted for 
Since the vertical dimensionthe response—is reck- 
oned relative to the response at resonance, the natural 


Fig. 3. Standard method of 
reckoning sharpness of 
resonance. 


Fig. 4. Typical environment 
of a tuned circuit, loaded by 
a diode detector, which is 
equivalent to a certain resis- 
tance. 


thing is to reckon width in frequency relative to the 
airequency at resonance. In Fig. 3 this would be 

f,—f,)f.. Since this represents bluntness of reson- 
ance, sharpness of resonance would naturally be 
f.(f.~—f,). Its relationship to the circuit is delight- 
fully simple; it depends on Q and on nothing 
else—f,/(f/,—S;) Q. So this way of reckoning 
selectivity by sharpness of resonance ties up very 
nicely with sensitivity, or circuit magnification, which 
is also equal to Q (subject to the reservations I men- 
tioned in the July, 1949, issue). 

And for some exceptional purposes it is the natural 
thing to want. But not in receivers. Receivers 
are normally required to accept a specified frequency 
band and keep out all else. This bandwidth is 
decided by the modulation, and the carrier frequency 
doesn’t come into it at all. Assuming that voice 
frequencies up to Skc/s are wanted, and a double- 
sideband a.m. system is in use, the requirement 1s 
an acceptance band of 10kc/s, regardless of whether 
it is centred on Droitwich (f,=200kc/s) or London 
Home Service (f, » 908kc/s) or London television 
sound (f,=41,500kc/s). So for purposes of receiver 
design the appropriate way to reckon sharpness of 
resonance is simply 1/(f,—/,), which is the reciprocal 
of bandwidth at the half-power level. Rearranging 
the “natural” formula accordingly, it is equal to 
Qf. 


Confusion over Q 


Now if two people are arguing about tuning circuits, 
and one takes for granted the natural definition of 
sharpness of resonance, which makes it equal to Q, 
and the other, more practically minded, reckons it is 
Q/,, or more probably one of its equivalents that 
doesn’t reveal the discrepancy so plainly, it is not 
surprising if they get at loggerheads. 

It is these equivalents that usually cause the muddle, 
because there are quite a lot of them. Let us start 
from Q/f,. Q itself contains f,, because it is X,/r, 
where X, is the reactance of either L or C at resonance, 
and r is the resistance which, placed in series with 
L and C, would cause as much power loss as actually 
takes place. Since X,=27f,L, then Q-=2zf,L/r, 
and Qf, =<2rL’r. Of this, 27 is just a simple con- 
stant, so for comparative purposes could be left off, 
giving a measure of sharpness in units 6.28 times 
bigger. (The larger the units used for specifying 
a measurement the smaller the number of those 
units. A distance equal to 3 in inches is only 0.25 
in feet 

The rearrangement just made brings L into the 
picture ; can C be made to appear at the same time ? 
Yes, itcan. X,—- X, = X, = VX, X, ; and substitu- 
ting the full details of X, and X, we get \L/C, 
which is just what we have been looking for. So 
our sharpness of resonance, Q/f, (let us call it S for 
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is equal to In other words, it looks 


as if it is proportional to the square root of the 
L/C ratio, and a high L/C ratio should be chosen for 
getting high selectivity. 

But alas! If we approach the same point from a 
different direction, using a parallel resistance R to 
represent the cause of all power loss in the circuit 
(as it is quite legitimate to do) the appropriate expres- 
sion for Q is R/X, and S is therefore R/f,X. Perform- 
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ng exactly the same operation on X as before we get 
R /C 
Sen 

one must do to obtain sharp tuning is aim for low 


the result S , which makes it look as if what 


L.C. So even starting from the same definition of 


sharpness, there seems to be no guarantee of results 
that make sense! Which of these apparently contra- 
dictory instructions is one to accept ? 

Well, of course, the contradiction is only apparent. 
The mistake is in assuming that r or R will remain 
calmly constant while we are playing about with L/C. 
In practice nearly all the power loss is associated with 
the coil. So when, following the first equation, we 
increase L, the series resistance goes up too, and in 
doing so more or less neutralizes the advantage of the 
higher LC ratio. Or if we choose the second equa- 
tion and reduce L, R falls too, and again works con- 
trariwise. So in spite of appearances the two equa- 
tions actually come to precisely the same thing. 

It is nearly closing time and we seem to be as far 
away as ever from an answer to the question, how does 
L/C ratio affect sharpness of resonance ? Not to keep 
anyone in suspense any longer, I will give my answer 
for what it is worth, which is that any effect of the L/C 
ratio on sharpness of tuning is purely coincidental. 
There is no simple proof of this. S, you remember - 
Q/f,. Now f, doesn’t involve L/C ; as we said at the 
start, f, depends only on LC, and L/C can be varied 
quite independently. So, with either method of 


reckoning sharpness of resonance, all depends on Q. 
The Q of any normal tuned circuit really means the Q 
of the coil, for the capacitor losses ought to be negligible 
in comparison. How does Q vary with L ? Since Q 

2-fL/r, it might seem that it is directly proportional 


to L ; but we are not likely to be caught by that one 
again. What does r do ? 

That is really the crux of the whole matter, and the 
difficult thing to prove, because r, the quantity that 
represents the cause of the total coil losses, depends 
on dozens of things—every dimension of the coil, 
every material used in its construction, the number of 
turns, their gauge and spacing, and soon. This sub- 
ject has been investigated for many years, and a fairly 
recent specialist book on it (Dr. V. G. Welsby’s 
‘ Theory and Design of Inductance Coils ’’) confirms 
that if you vary only the inductance of a given type of 
coil—by varying the number and gauge of turns but 
keeping everything else as much as possible the same— 
it makes no difference to Q. In practice, Q might be a 
little more or a little less, depending on the precise 
details of construction ; hence my conclusion that any 
effect on sharpness of resonance of varying the L/C 
ratio is purely coincidental. 

Just to make sure there is no misunderstanding, 
however, I must point out that this conclusion takes 
no account of special circumstances—in particular 
any external loading of the tuned circuit. Suppose this 
loading takes the form of a resistance in parallel, as in 
Fig. 4 where the voltage developed across the tuned 
circuit is applied to a diode detector, which might be 
equivalent to a resistance of, say, 100kQ. Suppose the 
tuned circuit is our medium-L/C 1-Mc/s example, 
with its X, of 1kQ. If its Q were 100, then its equi- 
valent parallel resistance R (“* dynamic resistance ’’) 
at resonance, QX,, would be 100k; and the 
100-k 2 loading across it would reduce the net parallel 
resistance to 50k and the overall Q would be 50 
Substituting the high-L/C circuit, with its 10-kQ 
reactance, we would have an unloaded dynamic re- 
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Fig. 5. In the favoured method of 
reckoning LC ratio, L is the port 
ocress which the load resistance or 
other external circuit is connected . 
in this case L». If the load is tapped 
on the C side, the some principle 
applies there. 


sistance of 100 x 10 1,000k 2 ; and obviously this 
would be far more heavily loaded by the 100-kQ, 
detector. The resistance of circuit and load in parallel 
would be 91kQ, and with X, 10kQ the overall Q 
would be 91/10 only 9.1. The low-L/C circuit 
would be less heavily loaded, the overall Q being 91. 
Here they all are in a table, with reactances and 
resistances in kQ: 


LC 
(wH pF) 


1 50 
100 91 
0.01 » 9.1 


——- of L (or C) at the resonance frequency, 

1 Mc/s 

= dynamic resistance of tuned circuit alone = QX, 

= Q of tuned circuit alone = 100 

= dynamic resistance of tuned circuit in parallel with 
100-kQ load. 

= Q of tuned circuit loaded by 100kQ in parallel = 
R'/X 


, 


Similarly it can be shown that a load resistance in 
series with the tuned circuit is related in the opposite 
way, reducing the Q and hence the sharpness of 
resonance more when L/C is low than when it is high. 
In practice a tuned circuit is almost sure to be loaded 
somehow or other if it is to be of any use, so choice of 
LC ratio is really bound up with that. Most often, 
tuned circuits are loaded in parallel. So if one is aiming 
at high selectivity, in combination with hi 
stability, the choice will be low L/C ; it being under- 
stood that this ratio is reckoned on a parallel basis. 
For example, in Fig. 5, L would not be the whole coil, 
but only the part L, across which the load is con- 
nected ; and C would not be just what is marked C, 
but the net reactance of C and L, at the working 
frequency. It could be reckoned most easily as the 
capacitance needed to tune L, to resonance. 

From this it might seem that there is no limit to the 
desirability of low L/C. But of course there is, because 
although a given voltage injected in series with a tuned 
circuit of a given Q is magnified to the same extent 
however low L/C may be, one is generally given a 
lim ted power, and the maximum output is obtained 
when impedances are properly matched. We found, 
earlier on, thatQ = Rv/C/L, soR = QyL/C, and if 
Q is more or less constant it is clear that R, the dynamic 
resistance, can be adjusted by L/C. Choice of L/C 
ratio, then, has to be a compromise between the often 
conflicting requirements of sensitivity, selectivity, and 
frequency stability, and depends on how power is 
brought in and taken out. So although I hope I have 
managed to make the matter clearer, you see that there 
is no simple golden rule covering all situations, 
enabling one to dodge all the hard work. Life is like 
that. 
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WORLD OF WIRELESS 


Speaker Tax 


P.T. on Loudspeakers 


AMPLIFICATION of the order 
4 imposing Purchase Tax of 66; 
per cent on loudspeakers (see p. 362 
of last issuc) has been issued by the 
Customs and Excise Office as a result 
of consultations with the radio in 
dustry Incidentally, there have 
been strong criticisms of the imposi- 
uon of this tax without prior con 
sultation with the industry 

The announcement states that 
“ loudspeakers of other than the cone 
type, ¢g., pressure unit ire not 
chargeable with Purchase Tax 
All separately supplied cone-type 
loudspeakers (whether mounted or 
not) of sizes up to and including 
twelve inches nominal diameter are 
subject to the tax, regardless of the 
purpose for which they are supplied.” 

The tax does not apply to loud 
peakers supplied as parts of a com 
plete public-address or communica 
tion system Ihe liability to tax of 
replacement or idditional loud 
speakers for such installations will 
be determined in accordance with the 
decision quoted above 

It is pointed out that a loudspeaker, 
of whatever type or size, incorporated 
in a broadcast receiver is chargeable 
with tax as part of the complete set 


Wrotham Schedule 


“LIGHT changes recently 
~7 made in the schedule of experi 
mental transmissions from the 
B.B.C’s a.m./f.m. station at Wrotham 
in order to permit the inclusion of 
the Promenade Concerts. From Ist 
October, however, the following 
schedule will be used for the trans 
missions which are radiated simul 
tancously on 91.4Mc/s (f.m.) and 
93.8 Mc/s (am 


11.0-noon 


were 


‘“ramimec 
and Sat 
Home Service 
is emphasized by the B.B.C. that 
transm experimental 
s may therefore be varied 


ssions ire 


Brit. I.RE, 


"THE premies 
LR the 


Premiums 


award of the Brit 
Clerk Maxwell 
Premium (20 gns) for the most out- 
standing paper published in the 
Institution's Journal during the year 
-will be presented at the Annual 
General Mesting to Dr. H. Paul 
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Clarified 


¢ A.M./F.M. Schedule 


Williams (formerly with Cossors and 
now with Fairey Aviation Co.) for his 
paper “Subterrancan Communica- 
tion by Electric Waves.” 

rhe recipients of other awards and 
the titles of the papers for which they 
are made are: Heinrich Hertz Pre 
mium (20 gns) to R. E. Spencer 
E.M.I. Engineering Development) 
for “ The Detection of Pulse Signals 
Near the Noise Threshold”; Louis 
Sterling Premium (15 gns) to Emlyn 
Jones (Mullard Research Laboratory 
for “Scanning and E.H.T. Circuits 
for Wide-Angle Picture Tubes” 
Leslie McMichael Premium (10 gns 
to R. G. Kitchenn (Postmaster 
General’s Dept., Australia) for “ An 
8-Channel Transmitter for an Ex 
perimental Carrier Wire-Broadcasting 
System”; Brabazon Premium (15 
gns) to G. E. Roberts (Decca Navi 
gator) for “ The Design and Develop 
ment of the Decca Flight Log”; and 
Marconi Premium (10 gns) to E. G 
Rowe (S.T.C., Brimar Valve Division 
for “ The Technique of Trustworthy 
Valves.” The Dr. Norman Partridge 
Memorial Award and the 1951 
Students’ Premium have not been 
awarded, Graduateship Examination 
prizes have been awarded to G. R 
Beswick (Birmetals, Ltd.) and C. J 
White (B.B.C., Daventry) 


Show News 


LTHOUGH the attendance at 
Earls Court did not reach the 
record of the first post-war show at 
Olympia (443,433), the final figure 
of 289,899 was some $7,000 in ex- 
cess of last year’s total 
It is understood that the Radio 
Industry Council proposes to hold 
next year’s National Radio Exhibition 
—the twentieth—at Earls Court on 
approximately the same dates as this 
year—early September 


¢ N. American News 


British P.A. in Canada 


“THE responsibility of designing and 

installing a new y eee: reinforce- 
ment system for the Canadian House 
of Commons in Ottawa has been 
entrusted to Tannoy Products, whose 
experience in equipping both Houses 
of Parliament in this country, and the 
Indian Legislative Assembly, New 
Delhi, must be unique. 

The basic principle of dividing the 
House into zones, each equipped with 
a directional microphone and the 
automatic muting of adjacent low- 
level reinforcing loudspeakers by a 
relay system, has been adopted, and 
the installanon calls for no fewer 
than 23 microphones and 550 loud 
peaker units, the latter being in- 
stalled between the double desks 
A well-thought-out system of control 
and monitoring is under the hands of 
a strategically placed operator. 

Initial installation and operation of 
the equipment will be carried out by 
Tannoy technicians; subsequent 
operation and maintenance will be 
undertaken by Cossor (Canada), Ltd 


N. American Convention 


A RECIPROCAL radio convention 
4. between Canada and the United 
States, which came into effect on 
August 12th, permits the operation 
of radio equipment by citizens of one 
country when in the other. 

It is no longer necessary for 
operators of business-radio gear, or 
those with mobile radio-telephones 
for linking with the public telephone 
service, to cease using their equip- 
ment after crossing the frontier 
Holders of amateur radio licences 
may also operate their equipment in 
their cars over the border or when 
temporarily in the neighbouring 
country. Licences for air radio opera- 
tors are also valid in both countries 


ADMIRAL DORLING, 
R.I.C. Director, ad- 
dressing the gathering 
at Earls Court when 
J. R Acton (right) 
was presented with 
the first R.I.C, Techni- 
cal Writing Premium 
by A. R. W. Low, Par- 
liamentary Secretary 
to the Ministry of 
Supply (left) for his 
article “ The Single- 
Pulse Dekatron ** pub- 
lished in * Electronic 
Engineering.” 


PERSONALITIES 


Lerd Hankey has retired from the 
charmanship of the Technical Per- 
mittee of the Munistry of 

nal Service. In 1940, 

r of the Duchy of Lan- 

ame responsible for the 

i radio personnel and 

nted cha.rman of 

Committee, 

ot organizing 

t of the country 

committee was 

wider terms of 

wartune and Lord 

to be chairman 

i Stages of its works 
succeeded by Sir George Gayter 
Edward Appleton, F.R.S.. has 
nated president of the British 

the Advancement of 

This was announced 

of the Associa- 

year's annual 

1 Liverpool. Sir 

been Principal and 

Edinburgh Uni- 

four years, was for 

years administrative 


Bedford, OBE. MA 
is among five past 
Caty & Guilds College 
the Fellowship of the 
ondon Insutute con- 
them “in recognition of 
ushed services and out- 
ntributions to the advance- 
the industry in which they are 
He started his career with 
Peles hones & Cables and in 
A. C. Cossor, Ltd., where 
associated with the de- 
radar In 1947 he 
i's, where he is chief 

ginecr 
H. W. Bowen, O.B.E., who from 1946 
until recently was managing director of 
E.M.I. Factories, Ltd., has become 
managi! lirector of Britannic Electric 
Cable C tructiion Company—one of 
the t operating subsidiary companies 
of Radi & rel evision Trust, Ltd. The 
| mpany is Airmec 

aboratories 


Goldup, M.1.E.E., who, as 
last nm th, has been elected 
f the LE.E., succeeds 
Jackson as chairman of 
vernors of the Ministry 
School of Electronics at 
cs, of which he has been 
1949 He is also 
1¢ Wandsworth Technical 
member of the advisory 
Norwood Technical 
yvoldup is a director of 
which he joined in 1923 


T R. 5 Sanders, C.B., who during 
in the Ministry of 
held a number of key 
ned with the technical 
wide range of Service 
been appointed § en- 
to the British Stan- 


J. Foster Veevers, M.1.E.E., has been 
appointed general manager of Plessey's 
Swindon Works, where, in addition to 
the large-scale production of repetition 
parts, electrolytic capacitors, volume 
‘ i other radio components are 
r Prior to joining § the 
Plessey mpany, he was with the 
General Electric Co. as manager of the 
Stockport works of Salford Electrical 
Instruments, Ltd 
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Major H. MacCallum, first 
Marconiphone manager, was j 
with a television set by the 

during the Earls Court Show 
responsible for the production of the 
first valve receivers made by Marcon:- 
phone and was associated with the 
frangements for the first broadcast 
trom 2LO London 


IN BRIEF 


Licence Figures.—At the end of July 
the number of broadcast receiving 
heences the U.K. had reached 
12,777,690, including 1,564,254 for 
television and 151,765 for car receivers 
During the month television hecences 

creased byw 25,703 


COMPARISONS. At the presentation to Mayor MacCallum (right) comparisons 
were drawn between the price of the first Marconiphone “ Ideal Home "’ loud- 
speaker sets—which had four valves, 25 components and 20 soldered joints—and a 


14-valve (+4. c.r.t.) television receiver, 


soldered joints. The 1922 set cost £5/ 


with over 200 components and some 500 
18s Od (no P.T.), while the Marconi- 


phone VTS9DA television set costs £49 15s Od (plus £22 13s 2d P.T.) 


OUR AUTHORS 


Peter J. Baxandall, the author of the 
article “ Negative-Feedback Tone Con 
trol” in this issue, is a senior screnuh 
officer in the Physics Department at 
T.R.E. Until 1944, when he went to 
Malvern, he was at Cardiff Technical 
College training Fleet Air Arm radio 
mechanics He was previously 4 
student at the College, where in 1942 
he obtained his external London 
B.Sc.(Eng degree with second-class 
honours He worked for a short while 

R.E. with Prof. F. C. Williams 

in sound reproduction 15 

as a hobby and the circuit 
arrangement of the tone control 
described in this issue was awarded the 
Wireless World Prize by the judges of 
the Amateur Competition at the 


B.S.R.A 


G. F. Johnson, author of the article 

Television A.G.C. Circuit,” graduated 
B.Sc. (Hons.) from Reading University 
in 1944, where radio was then treated 
as a complete subject and not merely 
branch of physics For the follow 
two years he served in the Projectilk 
Development Establishment of the 
Ministry of Supply Since Januar’ 
1947, he has been at the Armamer 
Research Establishment (M.o.S.), where 
he is an experimental officer. G. F. is 
a brother of K. C. Johnson, contributor 
of the articles on single-valve frequen 
modulated oscillators in our April and 
May, 1949, issues 


E. A. R. Peddle, author of “ Elec 
tronic Switching” (p. 421), graduated 
trom. University College, Exeter, ix 
physics in 1947 and, after two years in 
the R.A.F. as an education officer, joined 
the G.E.C. Research Laboratories in 
1950 as a member of the pulse com 
munications group 


Canada’s Television Service opened on 
September 6th with transmissions from 
the Montreal station Iwo days later 
the Toronto transmitter came on the 
air The studio equipment for both 
stations and also an outside broadcast- 
ing van for each was supplied by 
Marconi’'s 


E.M.1I. “Long Play” Records.—lIt is 
announced that 45-r.p.m. 7in, as well 
as 33}-c._p.m. 10in and 12in_ records 
will be released this month by H.M.V 
Columbia, Parlophone and M.G.M 
The groove pitch will be of the order 
of 250 per inch and the base will be 
» new British plastic giving high 
mechanical strength and low surface 
noise 


Large-screen (4. 3{t) monitor re 
ceivers were installed on each side of 
the stage in the Earls Court studio to 
enable members of the audience to see 
the transmitted picture in addition to 
the complicated set-up on the stage 
Phe equipment was installed at the re 
juest of the B.B.C. by Aren (Radio 
Television), Ltd., of Guildford, Surrey 


Marconi’s have lent four transmitter 
receivers to the British North Greenlanm 
Expedition which recently left Londu 

a 26-month investigation. The sets 

ich operate on two “ spot” frequen 

es in the 2.5-8.5 Mc/s band with 4 
power of two watts, will be used tor 
nter-communication when parties ar: 
vorking considerable distances apart 
These sets have already undergon: 
tests in the Malavan jungle “a 

British Display at the German In- 
justries Fair in Berlin, which opened 
on September 19th, includes demon 
strations by Pye of colour and under 
water television. Also included in the 
British Pavilion, where the B.B.C. ha 
an information bureau, is a display o 
Decca redar gear 
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Radic-controlied boets and sircraft 
will again be « feature of the Model 
Engmeer Exhibition which will be 
pened by the Duke of Edinburgh at 
the New Royal Horticultural Hall, West- 
minster, on October 20th 


“Elettra 11," Marconi’s research 
yacht, which is visiting Greenock (Octo- 
ber 7th-18th), Belfast (October 2/ist- 
29th) and Dublin (October 29th 
November 6th), has on board three new 
products for test and demonstration. 
These are the “ Albatross” radio-tele- 
phone transmitter-receiver and two 
echometers, the “ Graphette” recording 
sounder (140 fathoms maz.) and 
“ Visette” visual sounder (130 fathoms 
max.) 

iy B.T.H. has received 
from the U , Buropean Head- 
quarters coma an order for 
military electronic equipment valued at 
overs £1,500,000 

Ambiguity.—-Since the advertisement 
pages went to press it has been pointed 
out by A. R. Sugden & Co. that their 
announcement on p. 32 is ambiguous. 
The price quoted for the 3-speed motor 
does not include the pick-up. 


Phone number of Radio Traders, 
Lid., was incorrectly given in their 
advertisement on p. 18 of our — —_ 
uld be Gerrard 397 


issuc ua st 


EDUCATIONAL 


Technological Education. — Among 
the 200 or so advanced courses listed 
in the Bulletin of Special Courses in 
Higher Technology issued by the 
London and Home Counties Regional 
Advisory Council for Higher Technolo- 
gical Education are a number which may 
be of interest to Wireless World readers 
They include acoustics, industrial elec- 
tronica, high-vacuum technique, pulse 
techniques, radar principles, technical 
writing, television and valve technology 
Uhirty colleges are listed in the Bulletin 
which is obtainable, price 1s 6d, from 
the Secretary, Regional Advisory 
Council, Tavistock House South, Tavi 
tock Square, London, W.C 


Intensive Courses in clectronics and 
electrical engineering are provided by 
the South-East London Technical Col 
lege These full-time courses are 
divided into two sections; the first for 
students with littl or no knowledge 
of electronics and the second for those 
who have completed Stage I or have 
some previous knowledge of the sub- 
ject The next Stage II Course, for 
which the fee is £6 13s 4d, will be 
held from October 6th to November 
28th. The college is also providing an 
evening course in communication net- 
works by Dr. W. Saraga The fee for 
the course of twenty-four lectures, to . 
given on Fridays from October 24th, 
£1 Details of each of these pone Te 
are otainable from C. W. Robson, 
Head of the Electrical Engineering 
Dept. of the College, Lewisham Way, 
London, S.B.4 


Pros for the 1952-53 session of 
the School of Engineering, Burnbank, 
Hamilton, Lanarkshire, includes details 
of both full-time and part-time day and 
evening courses in radio and television 
servicing, audio engineering, telecom- 
munications, industna] electronics and 
basic radio and television principles. A 
series of six lectures on colour television 
covering both the fundamentals and the 

ent state of the art is also scheduled. 
tails are available from R. H. Garner, 
the principal. 
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Secretaries who have not yet sent 
in details for our Club Directory, 
as requested in our last issue, are 
asked to do so by return otherwise 
it will not be possible for their 
entries to be included 


Amateur Exam. Courses. Although 
the courses for the Radio Amateurs 
Examination, arranged by the principals 
of the Brentford (Middz.) and Chi 
chester (Sussex) Evening Institutes, wil! 
have begun by the time this note 
appears, students will still be accepted 
At Chichester, where E. J. Pearcey 
G2JU), late of the E.M.I. Group, is 
imstructor, classes are held on Wednes- 
days at 6.30 at the Lancastrian Boys’ 
Sc » Orchard Street, Chichester. Ar 
Brentford the classes are held at 7.0 on 
Wednesdays and the instructor is J. R 
Hamilton of E.M.I 


MEETINGS 


Institution of Electrical Engineers 

Inaugural address of the president, 
Colonel B. H. Leeson, O.B.E., on 
October 9th, 

Radio Section.--Address by E. C. S$ 
Megaw, M.B.E., D.Sc., (chairman) on 
October 15th 

Discussion on “The Impact of 
Television on Sound Broadcasting,” 
opener, G. Parr, B.Sc., on October 27th 

The above meetings will be held at 
5.30 at Savoy Place, London, W.C.2. 

Cambridge Radio Group.—Address by 
K. N. Hawke, B.Sc., (chairman) at 6.0 
on October I4th at the Cambridgeshire 
Technical College 

North-Eastern Radio Group.—Address 
by D. R. Parsons (chairman) at 6.15 on 
October 20th at King’s College, New- 
castle-on- Tyne 

North-Western Radio Group.—Dis- 
cussion on “ What Practical Benefits can 
Communication Engineers Expect from 
the Modern Information ‘heory ? ” 
opener E. C. Cherry, D.Sc. (Eng.), at 
6.30 on October 22nd at the Engineers’ 
Club, Albert Square, Manchester 

South Midland Centre.—Address by 
K. R. Sturley, Ph.D., B.Sc., (chairman 
at 6.0 on October 6th at the Grand 
Hotel, Birmingham. 

South Midland Radio Group.—*“ Why 
Quantum Theory Matters to Engincers ” 
by D. A. Bell, M.A., B.Sc., at 6.0 on 
October 27th at the James Wart 
Memorial Institute, Great Charles Street, 
Birmingham 

Southern Centre.—*“ Introduction to 
the Theory of Information” by J. E 
Flood, Ph.D., and L. R. F. Harris at 
7.30 on October 10th at the R.A.E. Col- 
lege, Farnborough 
British Institution of Radio Engineers 

London Section.—Annual General 
Meeting, followed by presidential 
address of W. E. Miller, M.A. (Cantab), 
at 6.30 on 8th October at the London 
School of Hygiene and Tropical Medi- 
cine, Keppel Street, London, W.C.1 

Scotnsh Section.—“ Recent Develop- 
ments in Television: Methods of Pic- 
ture Generation” by H. McGhee (Pye, 
Ltd.), at 7.0 on 2nd October at the De- 
partment of Natural Philosophy, Uni- 
versity, Edinburgh 

North-Eastern Section.—“ Germani 
um Crystal Valves, their Characteristics 
and Application” by B. R. Bettridge at 
6.0 on Beh October at the Institution of 
Mining and Mechanical Engineers, 
Westgate Road, Newcastle. 


West Midlands Section.—™ A Survey 
Develo 


, at 7.15 on 28th October, at the 
Wolverhampton and Staffordshire Tech- 
nical College, Wulfruna Street, Wol- 
verhampton. 

British Sound Recording Association 

London.—™* 78, 45 and 334 Records” 
by B. E. G. Mittell at 7.0 on 24th Octo- 
ber at the Royal Society of Arts, 
Adelphi, London, W.C.2. 

Portsmouth Centre.—Anunal exhibi- 
tion and open evening from 5.0-10.0 on 
16th October in the Council Chamber, 
The Guildhall, Portsmouth. H. Davies, 
M.Eng. (president), will lecture at 7.0. 

Manchester Centre.—*“ The Electro- 
Acoustics of Radio Play Production” 
by Patrick Cambell (B.B.C.) at 7.30 on 
10th October at the Engineers’ Club, 
Albert Square, Manchester. 

Television Society 

“The Viewing of Moving Pictures” 
(film and television) by Dr. . D 
Wright (Professor of Technical Optics, 
Imperial College) at 7.0 on Ist Octo- 
ber at Film House, Wardour Street, 
London, W.1. (Joint meeting with the 
British Kinematograph Society.) 

“The Birth of a High-Definition 
relevision System” by S. J. Preston, 
M.A. (Patent Dept., E.M.I.), at 7.0 on 
24th October at the Cinema Exhibitors’ 
Association, 164, Shaftesbury Avenue, 
London, W.C.2 

Bristol & South Western Centre.— 

‘Large Screen (4ft x 3ft) Television” 
by D. V. Braun at 7.30 on 7th October 
at “Carwardines,” Baldwin Street, 
Bristol, 1 
Physical Society 

Acoustics Group.—*“ The American 
Acoustical Scene” by A. T. Pickles at 
5.0 on 13th October at the Science 
Museum, London, S.W.7 
Institute of Physics 

Electronics Group. — “ Electrical 
Analogues,” by Dr. G. Liebmann (Asso- 
ciated Electrical Industries), at 5.30 on 
October 14th at 47, Belgrave Square, 
London, S.W.1. 

Radio Society of Great Britain 

Programme of films, including first 
screening of 1952 National Field Day 
film, at 6.30 on 31st October at the 
1.E.E., Savoy Place, London, W.C.1. 


Electroencephalographic Society 
Annual general meeting, followed by 
papers, in the Physiological Laboratory, 
Cambridge, on 4th October. 
Radar Association 
Radar film show by Cossor, Ltd., at 
7.30 on 7th October at the Bedford 
Corner Hotel, Bedford Square, London, 
W.1. 


Institute of Navigation 
Presidential address on “ Navigation 
and Hydrography” by Rear Admiral A. 
Day at the annual general meeting at 3.0 
on 17th October at the Royal Geo- 
graphical Society, 1, Kensington Gore, 
London, S.W.7 
Society of Relay Engineers 
‘Television Wire Broadcasting— 
Testing of Licensed Systems” by 
W. Hawkins and G. H. Barlow 
P.O. Local Line and Wire Broadcast- 
ing Branch) at 2.30 on 7th October at 
21, Bloomsbury Street, London, W.C.1. 


Guild of Radio Service Engineers 


Annual general ney 11.0 on Sth 
oun at the Market Hotel, Birming- 
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3-WAY MIXER 


& peak programme 


meter for recording and large 
sound installations etc. 


One milliwatt output on 600 ohm line (.755 V) for 
an input of 30 microvolts on 7.5—30 ohm balanced 
input. Output balanced or unbalanced by in- 
ternal switch. The meter reading is obtained by 
a valve voltmeter with | second time constant, 
which reads programme level, and responds to 
transient peaks. 

Calibration in 2 db steps, to plus 12 db and minus 
20 db referred to zero level. Special low field 
internal power packs supplies 8 valves including 


stabilising and selenium rectifier, consumption 
23 watts. 


Manufactured by: 
VORTEXION LIMITED 


257-263. THE BROADWAY. WIMBLEDON. 
LONDON. SW.19 


Telephones : LiBerty 2814 & 6242-3 Telegrams : ‘* Vortexion, Wimble, London. 
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THIS VALUABLE 
BOOK © 


which details the wide range of Engineering and 
Commercial courses of modern training offered 
by E.M.I. Institutes — the only Postal College 
which is port of a world wide Industri ? Organis Iti0n. 
Courses include training for 
City and Guilds Grouped Certificates in Telecommunications ; A.M. Brit. 
1.R.E. Examination, Radio Amateur’s Licence, Radio & Television Servicing 
Certificates, General Radio and Television Courses, Radar, Sound Recording, 
etc. Also Courses in all other branches of Engineering. 


~—POST NOW 


Please send, without « ation, the above FREE book 


E.M.1. Institutes, Dept. 16, 
MARCONIPHONE RSES 43 Grove Park Road, Chiswick, London, W.4 
COLUMBIA & 


AMV £1 


GAS-TIGHT HYPERLOY A.F. TRANSFORMERS AND CHOKES 


The widely-used HYPERLOY range of over 100 Specifications is now available in 
hermetically-sealed containers, capable of withstanding the most rigorous 
climatic conditions. 


> available in similar Gap-tigh® Goncainers, a... bi-limboid T We Waving balanced hum 
g windings for use in situations demanding the lowesc hum-levels without recourse 
expensive mumetal screens 


WRIGHT & WERIRE LTD 38 SLOANE STREET 


LETTERS TO 


HE EDITOR 
rHkE ED 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


VHF. U.S. and U.K. 
& HAVI read the views of J. R. Brinkley on v.h.f. broad- 
ting in the July Wireless World with considerable 
I we der if Amer.can experience, as reported by 
" Brink) ey, has any valid bearing on the situation in 


land area of North America which constitutes 
Region 2 has only three principal countries 
requiring medium-wave channels. With some exceptions, 
entres of population are quite widely separated in North 
America. The situation here in I.T.U. Region 1 is con- 
rably different both geographically and politically 
are not sufhcient medium-wave channels to 
serve member states 

been very little compulsion in America to 
broadcasting because most large cities have 
15 active medium-wave channels available, 
to poor performance. Education of the 
can listener to expect lower noise levels and 
-r bandwidth has until recently been hampered by poor 
rformance of long-line circuits used in network broad- 
The desirable trend in the direction of higher 
which started here is currently reaching large 

proportuons in America 
F.M. broadcasting will ultimately find universal accept- 
ince for reasons which have been adequately demonstrated. 
, opinion, the B.B.C. would improve listener service 
»y radiating from the Wrotham v.hf. station regular 
hedules of both the Home Service and the Third Pro- 

imme on [.m 


London, W.2 C. van COTT 


-R.F. Characteristics of Capacitors” 


HE article in your August issue by R. Davidson focuses 

attention upon a subject about which little has been 
published 

At times both the experimenter and the laboratory 


CAPACITOR UNDER TEST 


RF 
DETECTOR 


worker need a means of assessing the broad picture of the 
characteristics of capacitors at radio frequencies and the 
fallow: ng method may be of interest to your readers. 
Gener nally, a capacitor is required to have a very low 
mp odmeae at radio frequency and the method here des- 
cribed compares the impedance of the capacitor under 
nvestigation with that of a short piece of wire, at various 
frequencies The term impedance of the capacitor is 
ised, bearing in mind the inductance and resistance of the 
omponent and its leads.) The apparatus is shown in the 
diagram given above. The rf. oscillator can be a com- 
mercial model with variable output and the rf. detector 
a modified superhet receiver with a calibrated 
meter the output stage 
The method is simple. Both the oscillator and detector 
are tuned to the same frequency and with a two-inch 
of wire across points x and y, the reading of the 
meter is observed. Next the piece of wire is 
aced by the capacitor under test and the meter reading 
again recorded. The difference between these readings is 
an indication of the amount by which the impedance of 
the capacitor differs from the impedance presented by the 
short lead 
A graph of this quantity plotted to a base of frequency 
shows several interesting points. Portion A—B is char 
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acterised by 
frequency 
cated 


a high capacitive reactance; i.¢., to cover this 
range, a larger value of capacitance is indi- 
From B—C there is series resonance in the 


“WORSE THAN 
SHORT PIECE 
OF WIRE 


db 
FREQUENCY 
“BETTER THAN 


SHORT PIECE 
OF WIRE 


capacitor and its connections and this results in a lowe: 
“impedance” than that presented by the two-inch piece 
of wire. Above C the inductive reactance of the com 
ponent and its connections becomes excessive 

Provided its limitations are borne in mind and that pick 
up is reduced to a minimum, it will be found that this 
method y;-rovides a simple means of assessing the char- 
acteristics of medium-value capacitors at the lower radio 
frequencies 

Portsmouth 


FRANK DELLOW 


Too Many Recording Characteristics ? 


FEAR that Ruth Jackson (your August issue) has just 

discovered the existence of a problem which was far 
worse than she thinks, but which already presents a solu- 
tion. There are at least nine, not three, recording charac- 
teristics presently in use in the phonggraph field 

Two years ago the Audio Engineering Society proposed 
the use of a standard reproducing characteristic. Use of 
this would permit reproduction of all present makes of 
records without change of circuit. At the present time al! 
Capital records, and all material recorded by West Coast 
organizations, is made exactly to this characteristic. Al)! 
the others are sufficiently close s that the A.E.S. charac 
teristic is quite satisfactory 

J. LeBEL, 
Secretary, Audio Engineering Society 
New York, U.S.A 
S a result of my letter published in the August issue 
I have received from the Audio Engineering Society 

of America the accompanying curve of the reproducing 


LETTERS TO THE EDITOR ‘ 


ira c So ummends should be adopted 
‘ nad 

It w + j complementary to, and so 
provid n for, a recording characteristic with a 
drop of xumately ib per octave from 800 to 30 c/s, 
} f from approximately 800 to 1,200 c/s, and rises 
n th j f 3) db per octave from 1,200 c/s upwards 

j imably, wt the Society considers to be 

he be ompromise between the ideal in recording and 

prod ' 

May I add, in Ilf-defence, that the fact that the Society 
has taken the trouble to arrive at, and universally recom 


mend h a aracte lisposes of the criticisms 
evelled R r and Henry Morgan (September 
ic) against my reasons and plea for a standardized 
record haract 
I m ¢ RUTH JACKSON 


Faulty Interlacing 
| WOULD hike to thank G. N. Patchett for his excellent 
Syl separator circuit in the August issue. This cir 


continued 


better for high frequencies since a separator is not operat- 
ing from it 
I used VR 116 and VR 54 valves and the h.t. consump- 
tion at SOV is 2mA, rising to about 5mA at 250 V 
London, W.4 R. V. SHARMAN 


Encouraging Morse Operating 


two world wars radio amateurs have formed a useful 
nucleus of morse operators who could be readily trained 
for the Defence Services. The matter is of greater 
mportance now that the Post Office no longer teaches 
morse and its competent telegraphists have mostly gone 
on pension in old age 

Perhaps by juggling licence fees the Post Office could 
usefully differentiate between exclusively morse operators 
and the hordes of radio-telephonists who monopolize the 
channels and are useless for defence purposes in time of 
war 


Ashford, Kent Wa. A. RICHARDSON 


Television 


Bandwidth 


has been tned, and an excellent interlace is produced, 
but in its present form there 1 considerable amount of [? was a shock to hear from several manufacturers at 
pictul mtent im the reen grid waveform, which can the Radio Show that their television sets were not 
suse | ng of the line time base his picture content designed to reproduce greater definition than that pro- 
the complete vision waveform on | to 20 per cent vided by 2.75 Mc/s bandwidth. The usual reply to my 
of the line pulse amplitude, and is due to the suppressor query as to “why?” was “What is the use; the B.B.C 
to-screen Capacitance The defect can be overcome by the aren't giving any more.” Two went so far as to say that 
ise of at iditional diode biased to remove this picture this bandwidth is transmitted only on Alexandra Palace 
with its double sideband transmissions 
+150V and not on the other vestigial sideband 
ezoV transmissions which were giving less 
4a 22k fh On my own set (without obvious “ ring- 
om $ Z2emn ing”) a comparison between the detail of 
, = { Test Card “C” and the average trans- 
2 mission from O.B.’s, studios and films 
10K alike shows that 3-Mc/s definition is 
z there. Admittedly there are obvious fac 
~ tors which can occasionally spoil the 
a definition such as bad focusing, poor light- 
ounts 4 Ok sain or ng and, in some cases, cameras that seem 
ms + Ww pi... incapable of giving the required definition 
kh 3 , : n any circumstances. In each transmis- 
31m0 S47kN S47KN sion, however, there are periods which 
{. fl 3 demonstrate thdt the full bandwidth can 
be transmitted 
+ ®@ a The aim, both of the B.B.C. and the 
manufacturers should be to maintain this 
standard. I quite believe that the B.B.C., 
wavefort The accompanying circuit arrangement has as in its sound broadcasts, uses every endeavour to give 
heen used to wr up this fault us the highest quality that is technically attainable. Any 
Wevbridge, Surrey ]. E. ATTEW sign of catering for a lower standard would indeed be a 
, 4 Nos NI 2 comments om the shove letee retrograde step on their part. On the manufacturers’ side 
Il agree that pict ntent in the screen grid wave competition and pride alike should prompt them to give 
wm t + oe oe kee pg Tear the best possible despite the exhorbitant purchase tax 
Cod “CG” but not sly ticeable on a picture The mea London, W.8 W. MacLANACHAN 
tude af t ™ ¥ asedd by a large signal fed to the syr 
4 wd 21g fixate as suggested will remove 
. . ; acoh worth whi h roub couk Is y ~— - ite 
this wouble and is probably worth while. The wouble could co Capacitance Units 
conter : . A LTHOUGH the maximum/minimum ratios of the 
4 values of capacitors and resistors used in radio have 
| HAVI syne separator described by always been largely similar, the expression of these values, 
G August issue. As the tube in so far as resistors are concerned, has been greatly simpli- 
my rece ted and the output from the _ fied by the symbols M and k. The stumbling block with 
video utable, I fed the separator 


from the detector 


directly Ihe input thus obtained was 


rather small and I had doubts as to whether the separator 
would operate efhcrently. However, the separator appears 
to work sat:sfactorily with an h.t. supply of SOV. With 
» voltage somewha’® greater than this V, could be cut off, 
with the input available, for the vision content of the 
signal 

The line structure and synchronization are rigid, the 


interlacing good, and the video output is now rather 
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capacitors has always been that ridiculous unit of capacity 
employed, the microfarad 

M. G. Scroggie’s decision to adopt the nanofarad (your 
September issue) is commendable enough; the only pos- 
sible objection is the chance of confusion, in workshops 
and elsewhere, between M and n because of verbal simi- 
larity. If capacitance was expressed in picofarads, we 


could use M and k as with resistors: thus 1 picofarad 


would become Ip; 1000 pf, 1 kp; and 1 microfarad, 1 Mp 
Kirkcaldy 


JAMES NICOL 
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KLECTRONIC 


By E. A. R. PEDDLE* B-Se. (Hons) 


XTENSIVE investigation into the phenomenon 
FE of the conduction of electricity in gases has led 
in recent years to the development and production 
of gas discharge devices that are stable and reliable 
in operation. The gas discharge tube has two possible 
tates in which the gas is, for practical purposes, 
an insulator, and the other in which it is ionized and 
herefore conducting. It is this property which is 
in switching applications 
three main advantages in using gas 
levices for such purposes. The power 
consumption is low, there being no heater elements 
to absorb power as in thermionic valves, and the 
life is long, a service representing 10-20 years of life 
being possible. Compared with mechanical switches, 
there moving parts to wear Out or to require 
frequent adjustment and cleaning, and maintenance 
is further simplified since the discharge is visible 
n operation so that faults can be easily traced by 
inspection 


one 


are mm 
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Mechanism of Gas Discharge 


In construction the cold cathode discharge tube 
consists of two or more metal electrodes surrounded 
by a gas inside a glass envelope. The gas is usually 
neon Or argon or a mixture of these two, at a pressure 
of about 50 mm of mercury. The cathode is usually 
made of nickel or molybdenum and is often coated 
with an activating substance such as barium or potas- 
sium The three principal characteristics of such a 
device are those relating to the transfer of the insulating 
to the conducting state (breakdown), the conducting 
state itself, and the return from the conducting to the 
insulating state (extinction 

Ihe mechanism of electrical breakdown in gases 
depends for its action upon the presence of initial 
ionization in the body of the gas. Normally, external 
ionizing agents such as cosmic and ultra-violet radia- 
tions produce such initial ionization, which is equiva- 
lent to a current of the order of 10 '* amp. If a 
potential is applied between the anode and cathode 
of a cold cathode diode, a number of electrons, equal 
to the number produced in the gas by external ionizing 
agents, reaches the anode every second. As the 
applied potential is slowly increased, the moving elec- 
trons are accelerated and eventually gain sufficient 
energy to ionize the neutral atoms present by collision. 
Further ionization is then produced by secondary 
effects' and the current increases rapidly, a seif- 
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SWITCHING 


Part 1.—Principles of the Use of 
Cold-cathode Gas Discharge Tubes 


sustaining discharge taking place in the tube. The 
onset of this discharge is characterized by a sudden 
fall in potential across the tube. In practice a load 
resistor, used in series with the two electrodes, limits 
the discharge to a glow regime characterized by a 
luminous glow near the cathode surface and usually 
a more diffuse glow near the anode 

The applied potential at which the discharge and 
hence the current in the tube becomes self-sustaining 
is called the breakdown potential. Its value depends 
upon that of the initial ionization present. Operating 
a tube in darkness, for example, reduces the ionization 
due to external radiations, and so causes a considerable 
increase in breakdown potential. The breakdown mech- 
anism occupies a finite time, which can be reduced 
by applying potentials greater than the breakdown 
potential. Breakdown times as low as 3) psec or, in 
more complex devices, 5 «sec can be reached by this 
means 

When the tube is conducting, the potential between 
anode and cathode is called the maintaining voltage, 
and is a characteristic of the gas and the cathode 
surface. By coating the cathode surface with substances 
having a low work function, such as barium or potas- 
sium, maintaining voltages of the order of 50-90 volts 
can be obtained. The breakdown voltages are much 
higher, ¢.g., 150-250 volts, so that the drop in anode 

Fig. |. Maintaining voltage characteristics of a cold-cathode 

discharge tube 


potential 
large 

he variation of maintaining voltage with anode 
current for a typical tube is shown in Fig. 1. From 
A to B, the cathode glow does not completely cover 
the cathode surface, the current density in the glow 
is constant and the maintaining voltage varies litte 
with current. In the range A to B, which is determined 
by the area and nature of the cathode surface, the 
discharge regime is said to be normal, and tubes 
are usually op_cated in this condition. Above B, the 
glow completely the cathode surface and is 
nm») longer at constant current density. With further 
increase in current, the maintaining voltage also 
increases and the discharge is then said to be abnormal 
When the point C is reached, the current increases 
rapidly owing to thermal emission from the cathode 
and am arc discharge occurs This can cause rapid 
deterioration of the cathode surface, and tubes should 
preferably not be operated in this way 

In Fig. 1, it is seen that point A represents a mini- 
mum value of the maintaining voltage, and point F 
a minimum value of anode current below which the 
discharge will not maintain itself. These minimum 
values are called extinction and are usually 
of the order of 50uA or 

4 conducting tube may, of course, be extinguished 
by making a physical disconnection in the appro- 
priate circuit. Other methods are to reduce the anode- 
to-cathode voltage or supply potential to a value below 
the extinction voltage, or to reduce the current below 
the extinction value. When the tube is extinguished, 


when the tube breaks down can be quite 
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values, 
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Fig. 2. Cold-cathode diode co 
two typica!l co-incidence pulses 


vce gate (a), and (b) 


Fig. 3. Experimental cold 
cathode triodes, (a) 5-mA 
type and (b) octa 
version capabie of handling 
up to 50 mA 


dosed 


TABLE I 


Typical Characteristics 


TRIODE (B°G TYPE) 


DIODE 


60-80 
volts 


Anode Breakdown 200-240 
Potential volts 


Breakdown 
Potential 


85-100 
volts 


80-90 
volts 


Trigger Break- 
down Potential 
50-60 Anode Maintain- 
volts ing Potential at 
1 mA 
Irigger 70-80 
Maintaining volts 
Potential at 1 wA 
1 mA Maximum 5 mA 
Operating Current 


Maintaining 
Voltage 


Maximum 
Operating Current 


the decay of the ionization takes a finite time. The 
extinction process must therefore be applied for a 
time long enough to ensure that, on re-application of 
the circuit conditions prior to breakdown, the residual 
ionization alone is insufficient to re-initiate breakdown. 
The minimum time required to extinguish the tube 
is called the de-ionization or extinction time, and varies 
according to the method of extinction, circuit para- 
meters and conducting conditions. In _ practical 
applications the extinction time cannot be accurately 
estimated, and manufacturers’ measurements made 
under fixed and stated conditions can only be a guide 
to the circuit designer. In general, the extinction 
time varies from 0.5 to 5 msec, which is very much 
greater than the breakdown time, and this relatively 
high value constitutes a serious limit to the speed of 
operation in many applications. 


Electronic Gate 


Cold cathode diodes which are suitable for use as 
switching elements are usually small in size, inexpen- 
sive, and wire-ended so that they can be soldered 
directly into circuits. They are also symmetrical, so 
that either electrode can be used as the cathode. 
Typical values for their main characteristics are 
given in Table I. 

The most important application of such diodes is 
as an electronic gate, one variety of which is shown in 
Fig. 2(a). Here, neither of the applied pulses x and y 
is alone sufficient to cause breakdown or maintain a 
discharge. However, when x and y are coincident, as 
shown in Fig. 2(b), the anode potential is raised to 
90 volts, which is sufficient to cause breakdown and 
produce an output potential z. The time delay 
between the application of x and y is necessary to 
allow the anode potential of the diode to reach 45 
volts before the application of pulse y. If x were 
connected to an electronic store where information is 
represented as the presence or absence of a potential, 
then the diode could be used to read this information, 
the pulse y producing an output pulse at z if a potential 
has been stored 

The cold cathode triode ‘*» 

Fni. Sci. Instr., 26, 289 (1949). 


W. E. Balls and C. H. Thomas, “A New Cold Cathode Triode,” 


Electromcs, 11, 14 (1938 
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trigger,”’ electrode which can be used to initiate 
the discharge between the other two electrodes, the 
anode and cathode. The size of the tube varies 
according to its current-carrying capacity, from 
miniature l-mA tubes to larger 5-mA B7G-sized 
tubes, Fig. 3a), and octal-based types capable of 
operation at current of about 50 mA, Fig. 3 (b). 

As stated above, the breakdown poetential of a tube 
can be greatly reduced by increasing the initial 
ionization, and this is achieved in the triode by means 
of the trigger electrode. A potential smaller than the 
breakdown potential is applied to the anode, and one 
greater than the trigger-cathode breakdown potential 
is applied to the trigger electrode. Breakdown then 
occurs and current flows across the trigger-cathode 
gap, producing ionization which initiates a discharge 
between anode and cathode. The trigger current 
at which this occurs is called the transfer current, 1,, 
and varies with applied anode potential as shown in 
Fig. 4. Transfer can be obtained with very low values 
of 1,, enabling a low power stimulus to trigger the 
tube. For a given applied trigger potential, two 
factors influence the trigger current which passes 
when only the trigger-cathode gap is conducting. 
These are the maintaining voltage of the trigger gap 
and the trigger load resistor used to limit the discharge 
The transfer current, and hence the triggering mechan- 
ism, can therefore be controlled by adjusting the value 
of the trigger load resistor, R,. This is illustrated in 
Fig. 5, which shows the relation between anode 
potential and trigger potential necessary to trigger 
the tube, for various values of R,. 

The triggering time, which elapses between the 
application of the triggering potential and the onset 
of a self-sustaining discharge between anode and 
cathode, is composed of the breakdown time of the 
trigger gap and the time needed for transfer to take 
place. Fig. 6 shows the triggering time as a function 
of the triggering potential, again for various va!ues 
of R,. The effect of increasing anode potential or 
trigger bias is to decrease the triggering time. 

Once the tube is conducting, the trigger electrode 
has no further part to play, and the triode is extin- 
guished in the same way as the diode, i.e. by applying 
an extinction process to the anode-cathode circuit. 
In normal operation the trigger electrode is biased 
positively with respect to the cathode, and the tube 
is triggered by raising the bias potential to the 
required value. Since the bias potential is normally 
lower than the trigger gap extinction voltage, the 
trigger gap does not remain conducting when the main 
gap is extinguished. Typical values for the character- 
istics of cold cathode triodes are given in Table I. 


Primed Tubes 


In a special class of tubes, known as primed gap 
triodes, an auxiliary discharge is maintained in the 
tube. This is achieved by the insertion of an additional 
single electrode, the discharge taking place between 
it and another electrode, or an additional pair of the 
electrodes, the discharge taking place between them. 
The ionization from this discharge is insufficient to 
trigger the tube, and normal triggering techniques are 
used. The advantages of primed tubes are that the 
triggering potential can be stabilized, since breakdown 
is made independent of external conditions. Primed 
tubes are used in the same applications as non-primed 
triodes. 

(To be concluded.) 
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Fig 4 


Transfer current characteristics of cold-cothode 


triode with triggering electrode 
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Dynamic triggering characteristic of a cold-cathode 
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Simple System for Stabilizing Mean 


By G&G. F. JOHNSON, Bs 


HILE on holiday in Somerset, the author had 
the opportunity of seeing fringe area 
Sutton Coldfield  televisior 
transmitter The fading was such that the contrast 
ontrol frequently needed resetting, and it seemed 
very desirable to provide some form of automatic con 
trol. However, only a few parts and tools (brought in 
case an elderly sound receiver had needed a tonic) were 

hand 

In a television receiver, is effectively 
udded to the video output voltage when the latter 1s 
applied to the cathode-ray tube. This bias 1s adjusted 
by the brightness o that the beam current of 
the tube 1s almost cut off when the video output voltage 
corresponds to black level in the transmission. If too 
little bias is applied, the black parts of the picture 
will be ted to some degree; however, none of 
he shading detail of the picture will be lost. If the 
bias is excessive, the cathode-ray tube will remain cut 
off until the video signal rises sufficiently to overcome 
it, and the darker shades will be reproduced as uniform 
black They are therefore completely lacking in 
und the picture becomes very unrealistic. This 
is a form of distortion which has no counterpart in a 
purely optical system 

Fading of the signal with a constant setting of the 
brightness control will lead to the forms of distortion 
jus" mentioned, since the video output voltage corre 
sponding to black level (30 per cent modulation at the 
transmitter) will he bias will therefore no 
mger have the correct value in relation to the signal 
The brightn control may be altered to correct the 
black level of the but the change in contrast 
tll remain uncorrected 
ff the receiver is altered to keep the 
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black level video output voltage constant to correct 
for fading, both the black level and contrast of the 
received picture will remain unaltered. The gain is 
usually set by bias applied to one or more of the high- 
frequency amplifying valves. The contrast and sensi- 
tivity controls usually provide fine and coarse adjust- 
ments, respectively, of this bias 

If this grid bias could be obtained from the video 
yutput voltage in a suitable manner, automatic control 
of the gain of the receiver to combat fading could be 
obtained 


Possible Methods 


With the negative modulation system (used in 
America and certain other countries) the sync-pulse 
tips represent 100 per cent transmitter modulation. All 
that is necessary, therefore, is to arrange the a.g.c. tc 
maintain constant the peak video output voltage. A 
voltage delayed diode, together with a capacitor circuit 
having a discharge time constant long compared with 
the charge time constant, may be used to accomplish 
this 

Such a diode circuit s sometimes used for limiting 
impulsive interference in British receivers, and Fig. 1 
shows ways of obtaining a.g.c. voltage by modifying 
the limiter circuit With the positive-modulation 
system, used in Britain, however, 100 per cent trans- 
mitter modulation corresponds to brightest white 
termed “ peak white”). An a.g.c. circuit of this kind 
would enable correct reproduction only if peak white 
were always present in the transmitted picture; con- 
sequently it is hardly a practical method. 

The ideal solution would be to arrange the a.g.c. 
circuit to sample the video signal and maintain con- 
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stant its black-level value. It would, however, demand 
a good deal of extra equipment and, almost certainly, 
the addition of one or more valves. The provision 
of a “ Black Level Clamp” to fix the voltage of black 
level in the video output irrespective of fading would 
be nearly as complicated 

In some receivers, a d.c. restoring diode is used fol- 
lowing a capacitance coupling for the video signal 
Ihe diode serves to fix the sync-pulse tips at some 
chosen potential by rectifying a small part of them to 
provide the necessary bias. If this diode were cut off 
for the duration of every sync pulse, it would be 
unable to fix the voltage of the sync-pulse ups, and 
could be made instead to clamp the black level of the 
video signal at some chosen potential. 

If the d.c. component of the video signal is omitted 
in the receiver by using a capacitance coupling for 
the video signal, and if no d.c. restoring diode is used, 
the effect of signal variations due to fading and reflec- 
tions from moving objects is made less noticeable. 
This is because a constant voltage (whose value is set 
by the brightness control) is inserted in place of the 
d.c. component (Le., the true average value of the 
signal) and the signal appears to have a constant 
average value equal to this. Variation of the signal 
does not then greatly affect the brightness of the pic- 
ture, although the contrast and the-black level change. 

The disadvantages resulting from loss of the d.c. 
component are, in practice, not as great as one might 
expect. There is very little noticeable error in the 
black level, as set by the brightness control, except 
during a programme fade-out or the transmission of a 
dark scene. In these cases, the black parts of the 
picture become light and the frame fly-back lines 
become visible 

The effect on a fade-out is obviously not of much 
importance. To obtain correct reproduction of a dark 
scene, however, it is necessary to readjust the black 
level. In the author’s experience this is frequently the 
case with a normal receiver, as the black level often 
appears to be reduced in the transmission to represent 
darkness, instead of remaining constant while the 
contrast is reduced. This change of black level is in 
the opposite direction to that produced by omitting 
the d.c. component in the receiver, and the two effects 
cancel to some extent. 


H. Coope 


ay oper Television Interference By Aircraft,” Wereless 
World, April 1949, p. 142 


Fig. 2. Parts of receiver before modification. 
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If, on the other hand, the d.c. component of the 
signal is retained in the video amplifier but is also 
applied to an a.g.c. circuit, it may be kept nearly con- 
stant irrespective of fading of the received signal or 
changes in the transmitted picture., However, unlike 
the case in which the d.c. component is omitted, the 
receiver contrast will vary with the nature of the trans- 
mitted picture in such a way as to maintain constant 
the average value of the signal. Fortunately, this varia- 
tion of contrast is in general small, and reception is 
as satisfactory as that obtained with the d.c. compo- 
nent omitted, with the added advantage that the effects 
of fading are very much reduced. 

The modification needed to obtain this perform- 
ance is often relatively simpie. The writer tried out 
the idea on a receiver which had, for its relevant parts, 
the circuit of Fig. The receiver (a Cossor super- 
heterodyne used with a single-valve pre-amplifier) 
has an r.f., stage frequency changer, two sound if. 
and two vision if. stages. All these use 6AM6 
equivalent to EF91 or 6F12) valves. The contrast 
control operates on the cathode circuits of the r.f. and 
first vision i.f. valves. These include at the cathode an 
unbypassed resistor of 33{) to reduce the change of 
input impedance resulting from a change in bias. 
A.g.c. is applied to the first sound if. stage. 

Since the fading of the sound signal occurred at 
different times from that of the vision signal, it was 
decided to keep the gain of the common stages at 
maximum. ‘This had the added advantage of provid- 
ing the highest available input to the frequency 
changer, and resulted in a slight improvement in signal 
to noise ratio 


Sync-Separator Action 


The grid circuit of the synchronizing separator was 
found to be as shown in Fig. 2. The series resistance 
in series with the output impedance of the video 
stage), and the grid-leak resistance, control the slicing 
action of the separator. They are chosen so that the 
valve changes between the non-conducting and the 
conducting state over a range of the input signal which 
does not extend to either limit of the sync-pulse ampli- 
tude under normal conditions. With the component 
values shown, a rough calculation’ (assuming an input 
signal with black level at 30 per cent where peak white 
is 100 per cent) shows that slicing takes place at about 
19 per cent for an all-white signal and at about 6 per 
cent for an all-black signal. The average values of 
the signal are approximately 85 per cent and 27 per 
cent for white and black respectively. The average 
voltage across the 470-k‘) leak (assuming that slicing 
takes place and grid current starts at V,=0) is given 
by the difference in the figures above; i.c., 66 per cent 
of the peak white video output voltage for an all- 
white signal and 21 per cent for an all-black signal. 
These figures are, as might be expected, in the same 
ratio as those for the average values of the signal. For 
a video signal of —30 volts peak white, the voltage 
across the leak would thus lie between the extremes 
of —20 volts and —6 volts. 

For maximum gain, the control-grid circuit of the 
first i.f. amplifier is returned to chassis potential. For 
anode current cut off, the bias needed will be about 

-5 volts. If a constant difference of average voltage 
could be maintained between the grid of the first Lf. 
amplifier and the grid of the sync separator, the 
average voltage of the latter would not change by 


* W. T. Cocking, “ Television Receiving Equipment,” (Iliffe). 
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more than five 
within the 
uf. valve 

Effective a.g.c. action is thus obtainable without any 
additiona! amplifier, particularly if more than one stage 
is controlled by the a.g. Control should not, 
of course, be applied to the last high-frequency valve, 
since it would become unable to provide the necessary 
undistorted output 


volts provided 
range over which 


that the signal was 
ontrol was held by the 


oltage 


Practical Circuit 
A battery, together with a 
circuit for averaging 
voltage difference 
to vary 


resistance-capacitance 
ould be used to maintain the 
It is, however, desirable to be able 
the voltage at will, and inconvenient to in 
corporate a battery in a mains operated receiver. For 
tunately, a constant average voltage may be maintained 
across the sync-separator grid leak by simply feed- 
ing a constant average current through it. The circuit 
is shown in Fig. 3 

The 2.2-M‘: resistor (together with the voltage- 
dividing network formed by the 150-k® fixed and the 
100-k{) variable) forms an adjustable current source, 
having a resistance which is high compared with the 
sync-separator grid leak. The 0.1-«F capacitor com- 
pletes the grid return of the valve at intermediate fre- 
quencies and, together with the high source resistance 
of the control voltage, forms an averaging (smoothing 
circuit for the bias. In the superheterodyne receiver, 
the insertion of this capacitor did not have any notice- 
able effect on the performance, although investigation 
of the if. response curve might have revealed slight 
mistuning of the grid circuit. In the case of a tr.f. re- 
ceiver, it would probably be essential to use a separate 
ceramic or mica capacitor for the r.f. grid return, and 
even then to retune the circuit. Any damping resistor 
present should remain connected across the coil; if 
taken to chassis it would short circuit the a.g.c. voltage 
The metal rectifier (Westector) was included to pre- 
vent the if. valve bias becoming positive in the absence 
of sufficient video signal 

In modifying a second receiver of the same type, a 
IN22 crystal was tried but proved to have too small 
a reverse resistance to be of any use, since a value 
greater than about two megohms is needed 

The initial grid bias is altered slightly because of 

Fig 3 Final 


form of automatic gain contro! circuit 


the voltage drop across the rectifier The cathode-bias 
resistor of the first if. stage could be changed to com- 
pensate for this; but since it provides negative current 
feedback for d.c., the change in anode current is about 
It is thus unlikely that the valve will be over- 
run. If a thermionic rectifier were used, the residual 
grid bias would be negative and the maximum gain 
shightly reduced 

Seen from the 0.l-uF capacitor, the impedance of 
the sync separator for low frequencies is somewhat 
higher than the value of the leak. The time constant 
of the averaging circuit is given by this impedance, in 
parallel with the resistance of the current source and 
the leakage resistance of the rectifier, multiplied by 
the capacitor value. With the values used, the time 
onstant is about 0.035 second or nearly twice the 
frame scanning period. This gives the a.g.c. a rapid 
action, and may actually result in horizontal streak- 
ing of the picture if the brightness is unevenly distri- 
buted vertically, since the contrast will then vary 
slightly during the frame scan. The rapid action is, 
however, very effective in removing flicker caused by 
reflections from aircraft. A capacitor value of 0.25 uF 
or more could be used if a slower action were desired 

The negative a.g.c. voltage at the earthy end of the 
sync separator grid leak will cause a slight reduction in 
the signal level at which slicing takes place in the 
sync separator. This effect is a minimum for weak 


halved 


signals, where clean separation is most important, and 
is quite negligible 


Performance 
The a.g.c. adjustment was arranged as an armchair 
control. For a.g.c. use, the contrast is set at maxi- 
mum. The contrast control may be used in the ordin- 
ary way if the a.g.c. adjustment is set at maximum 
Normal operation of the receiver is thus not prevented 
by the modification, and a rapid comparison of recep- 
tion with and without a.g.c. rnay be made at any time. 
When using a.z.c., the armchair control is set to suit 
the requirements of the particular programme, and 
in practice may not require readjustment for a matter 
of hours. The occasional obvious error in the black 
level may easily be remedied, and is a very minor 
disadvantage when compared with the fading previ- 
ously experienced. 
The modification was carried out without removal 
of the receiver chassis from the cabinet, sufficient 
access being gained by the 
removal of the bottom 
panel. The usual precau- 
tions necessary with a live 
chassis receiver were 
taken. 

Although the system is 
not an ideal one, in that it 
varies the receiver gain in 
accordance with the mean 
brightness instead of the 
black level, it does in prac- 
tice result in improved 
performance, and its great 
simplicity makes it easy to 
try out. It may thus find 


much application in cases 
where the complexity and 


additional equipment of 
an ideal method make -it 
inappropriate. 
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MARCONI 


offers appointments to 


DEVELOPMENT ENGINEERS 
PROJECT ENGINEERS 
TECHNICAL SALES ENGINEERS 


It is a tradition for Marconi’; Wireless Telegraph Company Limited, with 
its unique reputation, to point the way in all branches of avionic research 
and development. 


Today the Company has vacancies for suitably qualified engineers who 
have experience of airborne and ground based H.F., V.H.F. or U.H.F. 
communication equipment or navigational aids 


Attractive careers await such men who wish to become: DEVELOP- 
MENT ENGINEERS; PROJECT ENGINEERS; TECHNICAL SALES 
ENGINEERS. 

You are invited to write, giving full personal details and quoting the 
reference S.A.20 to :— 


Central Personnel Services, 
MARCONI’S WIRELESS TELEGRAPH COMPANY LTD. 
24/30 Gillingham Street, London, S.W.1 


Your application will, of course, be treated in strict confidence. 


Wmmeress Worip Octorer, 1952 


Sound Sales Zist Birthdayv..... 


Sound Sales Limited was incorporated as a Company on the 19th 
September 1951. The object being to produce the best possible 
Transformers and Chokes, together with Quality Amplifiers, Radio 
and Loudspeakers. 

On our 2ist birthday, we should like to take the opportunity of 
thanking all our customers, and particularly those who supported 
us in the early days and are still confirmed Sound Sales fans. 

Until we think of something better, we shall concentrate on the 
production of our ‘Transformers, the famous A-Z Amplifier and 


Projection Television. 


SOUND SALES LIMITED 
WEST STREET, FARNHAM, SURREY. 


& 125 Oxford Street, London 


THE 


WESTON 
E772 


Super Sensitive 
Analyser 


No 1/0. Multi-Range Testing Instruments 


Best known of all instruments for the testing and servicing 
of radio and television equipment is undoubtedly the Weston 
Model £.772 Analyser, a first-class portable instrument with 
a sensitivity of 20,000 ohms per volt on all D.C. ranges and 
1,000 ohms per volt on all A.C. ranges. The addition 
features of wide range coverage, robust constructior 
simplicity in Operation contribute toward making the E 
ideal also for laboratory and research work. Full details 
this instrument and also of the Model $.75-—-a Test 


covering 53 ranges will gladly be supplied on 
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DELTA MODULATION 


Transmitter Using Quantized Feedback 


PULSE 
GENERATORE® 


sate eR 


Block diagram showing the essentials of the system 


s at (b) 
u 
NE of the many interesting papers read at the 
O recent symposium on applications of informa- 
tion theory at the LE.E. described a new 
and somewhat unusual form of pulse modulation. It 
is a coded system, but differs from conventional pulse 
code modulation in that it transmits changes in the 
modulating waveform rather than actual voltage levels. 
In fact, another name for the system might be “ servo 
modulation,” for these transmitted changes are actually 
the “error-signals” of a kind of servo loop in which 
the modulating waveform is compared with an approxi- 
mating waveform that tries to follow it all the time. 
Like ordinary p.c.m., delta-modulation is less vulner- 
able to interference than non-coded systems of pulse 
modulation, but has the advantage over p.c.m. that it 
does not require such complicated equipment. 

The essentials of the equipment are shown in the 
block diagram. At (a) a pulse generator produces a 
train of equidistant pulses which go through a pulse 
modulator to the transmitter. In the pulse modulator 
their polarity is either left as it is or reversed, according 
to the polarity of a difference voltage obtained by com- 
parison of the modulating waveform with the approxi- 
mating waveform as mentioned above. This approxi- 
mating waveform is produced by passing the pulses 
from the modulator through an integrating network, 
where each unchanged pulse raises the output voltage 
a certain amount and each reversed pulse lowers it an 
equal amount; the result being a staircase-type wave- 
form which follows the ups and downs of the modulat- 
ing waveform as shown. If, when a new step is to be 
added to the staircase, the modulating signal is greater 
than the staircase signal, it is an indication that the 
modulating waveform is rising and will probably con- 
tinue to rise; the polarity of the difference voltage, or 
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The transmitting equipment is at (a) and the receiving equipment 
The waveform at the receiver input is a badly-distorted version of the pulse train radiated from the transmitter. 


error-signal, is then such as to cause the pulse modu- 
lator to send an unchanged pulse to the integrator, so 
that the staircase waveform also rises, by one step 
Similarly, if the modulating signal is smaller, its wave- 
form is probably falling, so a reversed pulse goes to 
the integrator and the staircase waveform also falls 
Actually the transmitter only radiates the unchanged 
pulses (staircase ascending), so the reversed pulses 
staircase descending) are represented simply by gaps 
in the pulse train 

The function of the equipment at the receiving end 
b) is to reconstruct the staircase waveform from the 
“up-or-down” type of information given by the 
pulses coming in from the receiver. To do this it uses 
a chain of apparatus similar to that in the transmitter 
A local pulse generator (synchronized with the one in 
the transmitter) sends pulses to a modulator, which 
determines their polarity according to the polarity of 
the received error-signals. The train of mixed pulses 
so produced is then converted by another integrating 
network into a replica of the original staircase wave- 
form. Finally, a low-pass filter smooths out the steps 
and a continuous waveform is obtained that closely 
resembles the original modulating waveform. 

In the course of transmission the pulse train may 
become badly distorted, as shown, as a result of inter- 
ference, but the shape of the received pulses does not 
matter very much as long as they can at least indicate 
their presence or absence. The interference, in fact, 
can be as much as half the pulse amplitude before it 
has any perceptible effect on the final reconstituted 
waveform at the receiving end 

A description of the system was also given by J. F. 
Schouten, F. de Jager and J. A. Greckes in the March, 
1952, issue of the Philips Technical Review. 


PM. FEEDER UNIT 


Part 2.—Constructional Details and 


By s. W. 


HI gencral layout of 
from 


the feeder unit can be seen 
illustrations and the wiring 
straightforward, but care should be 
taken to keep connections as short as possible par- 
ticularly in the rf oscillator sections As 
suggested in the full diagram all earth con 
nections for a valve are returned to a 
common earth connection, actually a tag secured 
to the chassis by the valve-holder bolts. One 
side of the valve heater, and the r.f. bypass capacitor 
from the other side of the heater, are returned also 
to this same earth connection 


the various 


is quite 


and 
cir 


particular 


ult 


one of 


COIL DATA 


Circuit 
reference 


Circuit 
position Details 
L} 1 turn 26 s.w.g. enamelled 
copper, interwound at earthy 
end of L.2 

turns 
opper, 


enamelled 
occupying 


26 s.w.g 
0.31n 


> turns 26 s.w.g. enamelled 
copper, occupying 0.3in 
Wound as continuation of 
L4, and spaced 0.3 in from 
latter 

$4 turns 26 s.w.g. enamelled 
copper, close wound bifilar 
winding with L5 

$4 turns 26 s.w.g. enamelled 
copper, close wound bifilar 
winding with L4 


R.I 


coil 


Anode 


4 turns 18 s.w.g. tinned 
pper, tapped at 1} turns 
from earthy end, occupying 


0.9 1n 


Ist i.f 
transformer 


Both 24 
namelled 
wound 
windings 


turns 40 s.weg 
copper close 
0.4 in gap between 


24 turns 40 s.w.g. enamelled 


copper close wound. 0.5 in 
gap between L9 and L111 

4) turns 40 s.w.g. enamelled 
opper close wound over top 

cold "') end of L9 

18 turns 32 s.w.g. enamelled 
copper, wound as bifilar (9 
turns each section), occupy 
ng 0.45 in 


All f 
PPSas details 


' 
I 
Pigs. Sand 4 


* BBC. Engineer 


AMOS." Bs ons.) AM.LE.E., and G. 


338 of previous tssue 


tlignment Procedure 


G. JOHNSTONE,” B.Sc. (Hons. 


All the inductors in the unit, including those in 
the i.f. transformers are wound on Aladdin formers 
type 5892 of 0.415 in diameter. These are internally 
threaded to take dust-iron tuning slugs used for 
adjustment inductance, those used being the 
Aladdin type PP5804. It has been found advisable 
to wax the threads of the dust-iron cores before inser- 
tion in the formers to ensure freedom from play and 
to ensure that the cores remain in position when 
adjusted Alternatively a strand of cotton wound 
in the threads may provide sufficient packing for 
the purpose The cans for the i.f. transformers are 
14 in square by 3in high and can be obtained on the 
surplus market. A short description of each coil 
follows but, for ease of reference, complete winding 
details of all inductors are given in the table. 

The aerial comprises 5 turns of 26 s.w.g. 
enamelled-copper wire wound to occupy approximately 
0.3in length on the former. The aerial coupling 
winding consists of a single loop of the same guage 
wire interwound with the 5-turn coil at its earthy 
end. To facilitate winding, a layer of transparent 
plastic tape is first wound on the former with the 
adhesive outwards; this retains the wire in 
position as the turns are put on. When the winding 
is completed, a further layer of the tape (with adhesive 
side inwards) is placed over the winding. This affords 
some protection and also prevents movement of the 
turns ; the technique is used with all coils with the 
exception of the oscillator coil. 

The r.f. anode coil is of somewhat more complex 
construction The winding connected between V, 
anode and cathode is in two sections, one forming 
the series inductor L, and the other the primary 
winding L, of transformer L. consists of 5 
turns of 26 enamelled copper wire spaced to 
occupy a length of 0.3in and L, consists 
of 3 wound, bifilar fashion, with L,. 
0.3 in between the two sections of 
the coil. The secondary winding L, also comprises 
3} turns of 26 s.w.g. enamelled copper wire. A single 
tuning core is used and is adjusted during alignment 
for maximum output 


COl 


side 


the 
S.W.2Z 
winding 
turns close 
There is a space of 


The oscillator coil consists of 4 turns of 18 s.w.g. 
tinned copper wire wound to occupy a length of 0.5 in. 
The coil is tapped at 1} turns from the bottom (earthy 
end) to connect the coupling winding from the r.f. 
stage. The ends of the coil are connected, one 
directly to earth and the other to a tag of a three-way 
tag strip mounted on one of the fixing bolts for the 
coil former This arrangement ensures a rigid 
mechanical construction 

The construction of the first i.f. transformer can 
be seen from Fig. 3. The end cheeks and the coil 
formers are held in position by nuts on two 6 B.A. 
threaded rods which are used to fasten the assembly 
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to the chassis. In this way the assembly is mounted 
independently of the screening can and the latter 
can be removed without dismantling the assembly. 

The end cheeks are of sheet paxolin, 1.4 in square, 
the corners being clipped to clear the screening cans. 
A centre hole } in diameter is drilled in each cheek to 
permit insertion of a trimming tool for tuning. The 
lead-out wires are supported at the end cheeks in 
four holes drilled at the corners of a square of 0.7-in 
side. The holes are bushed with eyelets in which 
the wires are soldered; the eyelets are of a type 
readily available for other purposes and can be obtained 
from leather and handicraft shops. Various other 
methods of securing the lead-out wires were tried 
but found unsatisfactory. 

Both primary and secondary windings comprise 
24 turns of 40 s.w.g. enamelled copper wire, close 
wound, the windings being positioned on adjacent 
ends of the formers so that they are separated by a 
distance of 0.4in. Each winding is tuned by a fixed 
capacitor of 10 pF which for convenience is soldered 
to the lead-out wires at the eyelets in the adjacent 
. ars . EYELETS 
end check. 

As shown in the illustrations the assembly of the 
second i.f. transformer (detector unit) is similar to 
that of the first, employing 6 B.A. threaded rods to 
support the coil formers and end cheeks. A third 
paxolin panel is used in this assembly between the two ANODE V, 
formers, to provide additional anchoring - points. +. ° 
Allowance must be made for the thickness of this CHASSIS GRID V, 
panel when winding the coils to obtain the required 
0.5-in spacing between adjacent ends of the primary 
and secondary windings. The two end cheeks are 
similar to those of the first i.f. transformer in dimen- 
sions, and drilling, but the top cheek has two extra 
eyeletted holes 1.1 inches apart arranged symmetrically Fig. 4. Constructional details of the detector unit (a) as 
about the centre and lying on a line at right angles seen from panel (b) as seen from back of set 
to that passing through the 
threaded rods. The centre oe 
cheek is similar to the top wre 
one but does not require ie 
the large centre hole. The EYELETS 
bottom cheek is similar to 
the top also but only one of 
the additional eyeletted 
holes is required. 

The primary winding 
comprises 24 turns of 40 
s.w.g. enamelled copper 
wire close wound and 
enclosed between layers of 
plastic adhesive-tape. The 
winding is tuned by the 
10-pF capacitor soldered to 
the lead-out wires at the 
eyelets in the top end 
cheek. The tertiary wind- 
ing is wound over the upper 
end of the primary winding, 
on top of the plastic tape, 
and consists of 4} turns of 
40 s.w.g. close wound. One 
end of this winding is 
brought out to the upper 


end of a 47-ohm resistor : = 

situated between the lead- ~~ evevets 

out wires of the primary to 
R 


TO 
winding; the other end of 

the winding is soldered to 
the eyelet on the opposite 


Fig. 3. Details of first 1.f. transformer assembly 


es Ses 


EYELETS 


C) 
AF. OUTPUT Anode V, 


(4) 
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ee 


ide of the centre panel. Iti 
winding 1s wound 
winding and care should be 
upper end of the primary 

The sex 


cach section « 


important that the tertiary 
cold ” end of the primary 
taken to ensure that the 
winding is taken to h.t 
wiriding 1s of bifilar construction 
sting of 9 turns of 32 s.w.g. enamelled 
wire osed between layers of plasti 
length of this double winding is 
turns being 
however, to ensure that the 


ver the 


copper 
adhe iV 
0.45 in 


Care 


sitates the spaced 


taken, 


Therma 5 
ned in the text 


rig. 6 aiternative frequency changer circuit to that 
shown in Fig. | (Part 1) enabling several components to be 


omitted 


Arrangement of the components comprising the detector unit 
The annotation enables them to be identified from the 


circuit diagram 


two windings are in close proximity to cach other 
throughout their length. The secondary centre tap 
is obtained by connecting one end of one of the bifilar 
windings to the opposite end of the other; these 
two ends are soldered to the eyelet in the centre 
paxolin panel to which one end of the tertiary winding 
is soldered The remaining two ends of the bifilar 
windings are soldered to the remaining eyelets in the 
centre panel. These eyelets also anchor the lead-out 
wires of the crystals and the 35-pF secondary tuning 
capacitor. The two capacitors C,, and C,, are also 
mounted inside the detector unit ; one lead from each 
capacitor is soldered in the eyelets in the bottom end 
cheek to which the crystals are also soldered. The 
remaining capacitor leads are soldered to the vertical 
wire situated between the leads to the primary winding ; 
this wire is soldered in an eyelet on the centre panel 
with the 47-ohm resistor. The lower end projects 
through the bottom end cheek and carries the a.f 
output from the detector unit. The capacitor C,, is 
connected to this vutput lead outside the detector 
unit. Details of chis unit are given in Fig. 4. 

Care should be taken in soldering the crystal end- 
wires because crystals are very prone to damage by 
heat; a thermal shunt should be placed on the wires 
when these are being soldered. A pair of point- 
nosed pliers can be used to grip the wires during 
soldering but a better method is to employ a thermal 
shunt made by soldering two strips of copper to the 
jaws of a crocodile clip as shown in Fig. 5. The shunt 
is clipped over the crystal end-wire, which is soldered 
as quickly as possible, and allowed to remain in position 
until the joint has cooled. 

If a diode valve is used in place of the crystals the 
wiring of the second i.f. transformer is slightly different 
The two eyelets between which each crystal 1s soldered 


carry a lead-out wire, one of which goes to the anode 
of one diode and the other to the cathode of the other 


diode he capacitors C,, and C,, must be mounted 
outside the transformer because they are connected 
to the diode electrodes 

Since Part I of this article was written, it has been 
found that certain components in the frequency- 
changer circuit can be omitted without effect on the 
performance of the unit. Primarily, the change 
comprises the omission of R, and C,. R, was originally 
included to carry the d.c. cathode current of V, and 
C, was a blocking capacitor. However, it is quite 
permissible to omit C,, and permit the d.c. to return 
to earth via L, and L,. R, is then redundant. Asa 
consequence the d.c. cathode potential of V, is zero 
with respect to earth, and the suppressor grid can 
be connected directly to the earth tag, R, and Cy, 
being no longer necessary. The revised frequency 
changer circuit is shown in Fig. 6. 


unit should be 
minutes before any 


Alignment Procedure.—The 
switched on for at least 10 
alignment is attempted. Connect a voltmeter across 
the capacitor C, Ideally the meter should have a 
high impedance but a meter of 1,000 ohms per volt 
set to the 10-volt range can be used. Connect a signal 
generator output between the grid of V, and earth, 
and set the generator frequency as accruately as 
possible to 10.7 Mc’s and the output to approxi- 
mately 50 mV. With a trimming tool adjust the two 
dust-iron cores of the detector unit for maximum 
meter reading. Transfer the meter to between the 
junction of R,, and C,, and earth; then re-adjust 
the core of the secondary winding to give zero output. 
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DETECTOR 
uart 


| 
FELOER 


Fig. 7. Balonced-to-unbalanced coup- 
ling to the dipole for a coaxial feeder 


View of the receiver from the back 
showing input and output sockets, also 
power supply entry. 


AF. OUTPUT 
SOCKET 


Vy BEHIND DETECTOR UNIT 


fF TRAGSFORMER 


POWER 
SOCKET 


Reconnect the meter across C,, and re-adjust the slug 
of the primary winding for maximum output ; only 
a very small! readjustment should be necessary. 

Connect the signal generator output between the 
anode of V, and earth, a blocking capacitor being 
used to prevent short-circuiting the h.t. supply ; 
the capacitance of the blocking capacitor is not critical 
and 0.001 »F is suitable. The signal generator 
should be set to give approximately 5004V and the 
two cores of the first if. transformer are adjusted for 
maximum meter reading. 

Two methods of aligning the oscillator and rf. 
coils are possible. If the signal generator covers the 
range 80-100 Mc/s (either directly or on harmonics) 
connect it between the aerial input and earth and 
set the frequency to 87.5 Mc's with an output of 
500 «V. With the receiver oscillator tuning capacitor 
set to maximum capacitance adjust the oscillator 
coil dust-iron core to give maximum reading on the 
meter. Ifa meter reading is obtained at two positions 
of the core, that corresponding to the greater induc- 
tance should be taken. If the generator is amplitude- 
modulated, it should be possible to hear the modula- 
tion tone as the signal is tuned in. Check that the 
upper end of the band is approximately 100 Mc's. 
If the tuning range is less than 87.5-100 Mc/s, the 
capacitance of C, should be increased ; if greater, the 
value of C, should be reduced. If C, has to be changed, 
re-alignment at 87.5 Mc’s is imperative before the 
coverage is again measured. 

If a signal generator is not available, it should be 
possible in south-east England to align the oscillator 
on the signal from Wrotham. For this purpose a 
dipole resonating at receiver mid-band (approximately 
94 Mc's) should be connected to the receiver and the 
tuning capacitor set at approximately half maximum 
capacitance. The oscillator core should now be adjusted 
until signals from the Wrotham transmitter are heard. 
Two signals should be received, an a.m. transmission 
on 93.8 Mc’s and the f.m. transmission on 91.4 Mc/s. 
As the feeder unit is designed for f.m. reception the 
a.m. signal will sound badly distorted. The correct core 
setting is mid-way between the two points of tune 
“ It is possible for either or both transmissions to 
be received at two tuning points, and in the event 
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of this happening, the correct tuning point is that 
requiring the greater inductance. 

When the oscillator has been aligned, the aerial 
inductance should be adjusted to give maximum 
output on the a.m. transmission, the frequency of 
which lies almost at the centre of the band covered 
by the receiver. To avoid mistuning errors due to 
a.g.c. action, the a.g.c. lead should be disconnected 
from C,, and earthed. This may not be advisable if 
the receiver is used in an area near Wrotham and where 
the voltage across C,, exceeds approximately 50 volts 
without a.g.c In such circumstances the tuning 
capacitor can be mistuned to reduce the output across 
C,, to, say 1 volt from the a.m. signal. Alignment 
can then be carried out as before 

Tuning of the r.f. anode circuit is slightly more 
difficult because movement of the iron core causes 
slight mistuning of the oscillator. A.g.c. should be 
disconnected and the core position adjusted for maxi- 
mum output from the a.m. transmission measured 
on a meter connected across C,,;, the oscillator being 
returned after each core adjustment to keep the 
signal accurately in tune. In areas of high field 
strength there will generally be sufficient output to 
operate the meter even when the aerial! is disconnected ; 
the removal of the aerial is advisable to protect the 
crystals from possible overload. 

It should be noted that at certain positions of the 
r.f. anode coil dust-iron core, the oscillator may 
cease to oscillate, due to absorption effects. When the 
cere is correctly positioned, the oscillator will work 
normally over the whole band. 

In order to make adjustments for maximum a.m. 
rejection, the receiver should be tuned to the a.m. 
transmission, and the values of R,, and R,, varied 
until minimum output is obtained. It should be 
remembered that the sum of the values of the two 
resistors should be kept constant at 2.5 kQ throughout. 


Aerials.—The length of the dipole for mid-band 
frequency is 5 ft overall and a single dipole of this type 
is generally satisfactory for covering the whole band. 
The Wrotham transmissions are horizontally polarised 
and consequently the dipole should be mounted 
in the horizontal plane. In this position, its polar 


431 


diagram in the horizontal plane is a figure-of-cight, 
the direction of maximum pick-up being at right 
angles to the length of the dipole 

With the unbalanced input of the type used in 
this unit it 1s generally desirable although not essen- 
tial, to use a balanced-to-unbalanced coupling at the 
This may be constructed quite simply by 
using a A4 section of feeder connected between the 
inner of the feeder proper at the aerial and the outer 
of the feeder as shown in Fig. 7. This arrangement 
makes the unbalanced feeder appear as a balance 
feeder to the acrial It should be noted that the 
44 balancing iength of fceder is 44 measured in 
electrical length, and not physical length. The ratio 
of the physical length to the electrical iength is 
determined by the “ velocity factor “ of the feeder ; 
tor most solid dielectric 70-ohm feeders the ratio is in 
the region of 0.67. The physical length of the 
balancing section should thus be approximately | ft 8 in 

If additional aerial gain and directivity are required, 
a reflector andor directors may be used. For a 
reflector, the length of the clement should be approxi- 
mately Sft 3in, spaced at a distance of 2ft 6} in 
behind the dipole. If a director is used, a suitable 
length is 4ft 9in, spaced at a distance of 13in. in 
front of the dipole. For additional directivity a second 
director, of the same dimensions and spacing may be 
placed in front of the first. It should be noted that 
the impedance of the aerial will be reduced appreciably 
by the presence of such elements, and the position of 
the acrial coupling coil may need adjustment. This 
can be done by varying the coil position until maximum 
output is obtained. It should also be noted that the 
bandwidth of the aerial decreases as the number of 


acrial 


acrial clements increases, and it may be found advis- 
able to use a folded dipole. The impedance of a folded 
dipole composed of two similar thin elements in free 
space is 320 ohms approximately; it is especially 
suitable for use in arrays, where the presence of the 
other elements lowers its impedance to a convenient 
value 


Performance.—I: is difficult to give precise sensitivity 
figures for the unit because of the effects of a.g.c., 
and because the unit does not incorporate af 
stages from which the usual reference output of 
50 mW output could be taken The sensitivity, 
however, is such that an input signal of 50 «V at 
mid-band frequency produces a d.c. output of 1 volt 
at the discriminator. In terms of a.f. output, 1 volt 
discriminator d.c. output corresponds to a peak 
audio output of 0.35 volt at 100 per cent modulation, 
i.e., 75 kc’s deviation. The gain is progressively 
reduced for larger input signals and in practice the 
d.c. output will not exceed 10 volts, with a correspond- 
ing peak a.f. output of 3.5 volts. The sensitivity of 
the receiver falls off by about 6 db at both ends of the 
band 

The stability of the oscillator has been checked 
by running the unit for long periods and after the 
first ten minutes, the drift was not sufficient to be 
troublesome 


the list of parts in Part 1 the 
- were given as 0.001,.F whereas 
the correct values are 0.0luF. Holes for adjustment 
of the dust cores in L, and L, must be drilled in the 
top of the two i.f. transformer cans. 


Correction.—In 
capacitors C,, and C., 


Phase-angle Ellipse 


OST textbooks which deal with the cathode-ray 
oscilloscope show a diagram of the ellipse 
which is obtained when equal voltages of the 

same frequency but differing in phase are applied to 
the x- and y-plates. Most of them also show how the 
phase difference can be computed from measurements 
taken from the screen of the tube. Usually a diagram 
like Fig 1 is given and it is stated that the phase 
difference 1s 
A 
B 
While this is correct, it is quite difficult to measure 
A and B with any accuracy because the reference axes 
shown in Fig. | do not normally appear on the tube 


sin 


Fig | < Fig 2 


Fig i shows o method defining ane lipse by Measurements 


from its centre, while Fig. 2 illustrates a simple way involving 
only the major and minor axes 


43. 


\ graticule must be used and its reference centre 
must coincide with the centre of the ellipse. 

It does not appear to be generally known that the 
phase angle can be computed equally easily from 
measurements of the major and minor axes of the 
ellipse. These can be taken off the tube face much 
more easily and accurately, for they are merely the 
distances C and D in Fig. 2. The phase angle is then 

D 


2 tan 


and for small angles this reduces to @ ~ 2 D/C radians 
or 114.6 D/C degrees 

The formula is simply derived 
proportional to sin wf, say, and the y-deflection to 
sin(wt 6 The distance z of any point on the 
ellipse from the centre is 


The x-deflection is 


z y [sin’ wt + sin*(wt #)] 

By differentiating and equating to zero it can be 
found that the values wr 62 and wt n/2'—62 
correspond to z,, and z,,,,, which are each respect- 
ively one-half of the minor and major axes, D and 
C, of the ellipse. For these values of wt 

a y/ 2 sin @/2 


y 2 cos 82 


2 bD ” 
whence tan 
7 ( 


T.C 
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By adding the Clix range 
of radio, television and elec- 
tronic components to its exist- 
ing list of products The Edison o e 
swan Electric Co, Lid. isable = ARadio., Television 
to offer an improved com- ‘ 
ponents service to the radio & E i ectronie 
industry. Future enquiries and 


orders for these products, and = @*@@> BBR HU onent 


others in the Ediswan range, 


will be welcomed service 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 Charing Cross Road, London, W.C.2, and branches 


Member of the 4.E1. Group of Companies 
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Yr ay. AY S 


EQUIPMENT 


War 


ofitable P.A. business is built upon a reputation for reliability which car 


ly be based on the dependability of your equipment 


That is why it pays 


TRUVOX, the reproducers that have had reliability built into 


juarter of a century 


TRUVOX PRESSURE 
TYPE DRIVING UNITS 


Senior and Junior models have a power handling 
capacity of 1S and 10 warts 
provide a substantially |inear response rom 
to 10,000 cps The Senior model is available 


with built-in tropicalised mul 


ratio transformer 


TRUVOX REFLEX 
sos SPEAKERS 


enior models give a substantially linear response 
from 250 to 8,000 ¢.p.s. with a peak handling 
apacity of B to 10 watts whilst Junior models 
range from 350 to 8,000 c.ps. with 6 to 8 watts 


respectively and 


a noteworthy feature much appreciated by sound peak hand'ing capacity and Minor models from 


engineers 


For Full Details Write to: 


400 to 7,000 «.p.s. with a handling capacity of 3 
watts. Eicher can be supplied with built-in trans 
former. Completely weatherproofed and designed 
© withstand prolonged exposure and vibration 


ROLA CELESTION LTD., Ferry worKS. SUMMER ROAD, THAMES DITTON, SURREY 


"Phone: Emberbrook 3402-4. 


esale enquiries t Truvoa Led., Exhibition Grounds, Wembiey, Middz. (WEM 12/2 


The demand of Industry for our trained 
students is still greater than we can supply 
—and is likely to remain so for many years. 
We offer 
FULL TIME DAY COURSE 
1 year course in Principles and Practice of 
Radio and Television. 
Next Course commences 14th April, 1953. 
Write for FREE BROCHURES giving 
details of the above, of our 3-year course, 
and of others 

E.MJ. INSTITUTES —the only college 


which is part of a great industry. 


Associated with 
HeMY 
MARC ONIPHONE 


ne ain py MBRIDGE SQUARE, BENatEtT TT 
LONDON, W.2. TEL. : BAYSWATER 61312 ere 


MODERN PRACTICAL 
RADIO AND TELEVISION 


Modern Practwa lifferent from 

r the enthusiastic 

It is, in fact, 

ral and specal 

tin Radio and 

Supplied with 

parate booklet, 

{ 48 cir { popular models 
s.a 


SOME OF THE CONTENTS 


Briefly, the contents include: Sound, Waves in Free 
Space, Electricity, Magnetism and Inductance, Capacity, 
Reactance and Impedance, Alternating Current, The 
Tuned Circuit, The Principles of the Thermionic Valve, 
The Signal Analysed, Detection, Design of the Super 
heterodyne, Practical Coil Design, Switches and 
Switching, Loudspeakers, The Gramophone Pick-up, 
Circuits Analysed, Local Interference, Faul:-Finding 
Procedure, etc., etc. 


THE ILLUSTRATIONS 


The book is lavishly strated with 16 fu 
and 405 diagrams in the text 


SEND FOR FREE PARTICULARS 


” nae 


To The Caxton Publishing Co., Ltd., 42 Stacie Hall, 
St. George St., Hanover $q., London, W.1. 


page plates in balf-tone 


Please send me, free of charge, Particulars Modern Practwa 
Rad and Televison gether wiih ur term easy Paymen 


European V.ILF. Broadcasting 


Summary of the Recent Stockholm Conference 


and television on any appreciable scale in Europe 
being a comparatively recent development the 

Stockholm Conference, to which brief reference was 
made last month, was faced with many new problems 
Before dealing briefly with these problems and their 
solution, some reference should be made to the genesis 
of the Conference 

At a meeting of Study Group XI of the Inter- 
national Radio Consultative Committee (C.C.LR 
held in London in May, 1950, to discuss questions of 
television technique, the Swedish representative sug- 
gested that the time was rapidly approaching when 
the European countries should draw up a plan for the 
assignment of frequencies to their v.h.f. sound and 
television broadcasting stations. A number of other 
countries shared this opinion—believing, no doubt, 
that the time to make a frequency plan is before there 
are large numbers of working stations to complicate 
the problem—and in due course Sweden invited the 
countries of the European Broadcasting Area to a con- 
ference in Stockholm on 28th May for the assignment 
to European television and broadcasting services of 
frequencies in the broadcasting bands between 41 and 
216 Mc/s. The bands in question are 41-68Mc/s 
Band I), 87.5-100 Mc/s (Band iI) and 174-216 Mc/s 
Band III 

The Conference finished on the 30th June after 
preparing an agreement with which are associated 
three plans, one for each band. The administrations 
of 31 countries were represented and the agreement 
was signed on behalf of 21 of them, the non-signa- 
tories being Portugal, the U.S.S.R., and eight other 
Eastern European countries. The plans will come 
into force on the Ist July, 1953. 


r SHE use of very high frequencies for broadcasting 


Basic Considerations 


With one exception the Stockholm plans are based 
on the use of Bands I and III for television and Band 
II for sound broadcasting; the exception being that 
the U.S.S.R. and other Eastern European countries 
may use the 57-68 Mc/s portion of Band I for sound 
broadcasting. The Conference’s basic task was, of 
course, to assign the frequencies in these bands so that 
each station could operate without interference from 
any of the other stations in the plan. __ Before this 
could be tackled it was necessary to decide : — 

a) what propagation data should be used to estimate 
the field strength of the interfering signal that the 
stations would lay down at various distances; 

b) what ratio of wanted to unwanted signal (called 
the protection ratio) should be used as a basis for 
planning (i) when the unwanted signal is on the same 
frequency as the wanted one, (ii) when it is on an 
adjacent frequency; 

c) what value of field strength of the wanted signal 
should be protected; and 

(d) what should be the separation between adjacent 
frequencies 

Question (c) may require some explanation. Having 
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decided what are reasonable values for the protection 
ratios it is necessary to decide which field strength 
contour of the wanted signal they should be related 
to. This is normally of the order of the lowest field 
strength that will give a useful signal, since if a higher 
value is selected the effective service area may be 
reduced by interference, while if a lower one is chosen 
the distance that must separate the wanted and 
unwanted stations is increased unnecessarily, and the 
number of stations that can be accommodated within 
the available frequency bands therefore reduced 

These questions are common to all frequency 
assignment planning but they created some special 
problems for the Stockholm Conference. 


Polarization and Propagation 


The study group of the C.C.LR. concerned with 
tropospheric propagation met in Stockholm immedi- 
ately before the Conference and prepared a series of 
curves showing, for a given radiated power, the field 
strength exceeded for specified percentages of the 
time as a function of distance. These curves, which 
were based largely on experimental data obtained in 
the United Kindom by the D.S.LR., B.B.C. and 
G.P.O., were adopted by the Conference. ’ 

The United Kingdom had proposed, as a result of 
studies made by the B.B.C., that when an interfering 
transmission was polarized at right angles to a 
wanted transmission an additional protection of 10 db 
could be assumed. Although this proposal was not 
formally adopted it was generally accepted and used 
in the preparation of plans. 

The answers to questions (6), (c) and (d) for sound 
broadcasting depend on the type of modulation 
employed and to some extent on the characteristics of 
the receivers used. All countries announced their in- 
tention to use f.m. with the exception of Belgium and 
the United Kingdom, who reserved the right to decide 
later whether to use a.m. or fm. There was general 
agreement to a maximum modulation frequency of 
15 kc/s and for f.m. systems a maximum deviation of 
+7S5kc/s and a pre-emphasis time constant of 50 
microseconds were generally favoured. 

The Conference considered the questions in relation 
to both systems of modulation and reached the con- 
clusions tabulated below 

It is worth recording that the figures are in com- 
plete agreement with those put forward by the United 


Ratio of wanted to 
unwanted signal for 
transmissions on 
the same frequency’ 


Field-strength 
to be protected 


Wdbt 
20db 


1500uV metre 
250uV metre 


* This ratio to be equalied or exceeded for 99% of the time 
* Assurmes that the frequency difference between wanted and un 
wanted signals is less than 250 c/s 


433 


ad been 


by the B. B& 
is NO genera 


wht derived 
and G.P.O 
igreement on the protection 
the unwanted signal was on a 
n that of the wanted signal 
largely dependent on 

there was some diver- 

limits could be economic- 

sets. For similar reasons 

m what the frequency 
should be, and 
pacing was not reached. It 
necessary to adopt any stan 
n making a plan to provide 
priate to the frequency 


’ 
unwanted signals for the 


from extensive 


hannels 


Problems of Television Channel Widths 


fands I and IIl was complicated 
t that there are in Western 
ion standards; the British 
1 system used by most 
French 819 lines, using 
ind 13.15 Mc/s respec- 
till further complicated by 
tern European countries to 
Mc channel bandwidth 
r sound broadcasting; by 
the 819-line and the 625 
channel bandwith with a.n 
ind by the French plan to 
ling system 
re had to consider both the 
d for each system and 
d by each system for inter 
ferent types, both sound and 
t carner frequency spacing of 
It was very consider 
se problems by the fact 
vision) of the C.C.I.R. had 
ely before the Conference 
ground very thoroughly 
he findings of this Study 
lowing were among the 
ndations made 
ns on the same channel 
than 100c/s a 
essary for at least 90 
cent of the time. When 
the transmissions are 
or ¢ of the line frequency 
reduced to 27 db and 30 db 
tion ratio required against 
arrier 6 db It 
these ratios should be in- 
when the interfering signal 
ssion 
ii ) recommendations on the 
field-strengths to be protected and the Conference 
was unable eact general agreement on this 
but if cepted that I » 405-line system 
figures of | v/m d 3 V/m for Bands I and 
III, resp I i sed, and that for both the 
625 anc $00 m and 1000«V/m for 
Bands nd respectively, should apply. The 


ngs of less 


was 


sidebands of 


1 some « rer 


U.S.S.R. and certain other Eastern European coun- 
tries maintained a figure of 1000 «V/m for both bands. 
In applying the conclusions of the Conference’s 
Iechnical Committee to the preparation of the plans 
individual ca were considered on their merits and, 
t countries’ requirements as fully as 
wering of technical standards was 
where it was acceptable to the coun- 
Thus, while it was generally agreed 
es between stations should be suffi- 
that the desired protection from in- 
btained for 99 per cent of the ume 
uses where by mutual agreement the 
the plan are less than this. Con- 
is made of the possibilities of offset 
ation and different polarizations to in- 
the number of workable assignments. 

Ihe plan for Band I provides for 185 television 
stations in Europe. So far as the United Kingdom is 
concerned we are allocated the five frequencies at pre- 
ent in use on which twelve stations may operate. It 
ilso includes 151 assignments for sound broadcasting 
stations in the U.S.S.R. and other Eastern European 
countries 

I'he plan for Band II includes nearly 2,000 assign- 
ments for sound broadcasting stations. As it has not 
yet been decided whether a.m. or f.m. will be used 
for v.h.f. sound broadcasting in the U.K., the plan 
includes, as alternatives, two sets of assignments for 
this country—one, providing for 109 a.m. stations, and 
the other, 79 f.m. transmitters. Both would provide 
for substantially complete coverage of the country 
with three programmes 

The plan for Band III includes 383 television 
issignments—28 of them for the United Kingdom. 

Since the precise way in which v.h.f. sound and 
television broadcasting services will be developed in 
this country in Bands II and III has not yet been 
decided, the British delegation, in signing the agree- 
ment, entered a reservation which makes the signa- 
ture effective only for Band I 


somctumes made 
tries concerned 
that the distan 


are some 


Carrier ope 


crease 


Permitted Variations of the Plans 
V.H.F 


} 


relatively 


sound and television broadcasting are such 
developments that many assignments 
n the Stockholm plans are tentative and although the 
plans as a whole are due to be reviewed not later than 
Ist July, 1957, there was a general feeling at the Con- 
iat there should be a good measure of flexi- 
bility in the meantime. Accordingly the Agreement 
includes a clause which allows countries to change the 
powers, frequencies or other technical characteristics 
of their stations after obtaining the agreement of other 
countries likely to be affected by the change. 
Although the Atlantic City Radio Regulations allo- 
cate Bands I, II and III for broadcasting in Europe 
generally, they include certain special provisions for 
individual European countries. Thus in the United 
Kingdom 95-100 Mc/s may be used for point-to-point 
and iand-mobile communication services, 174-200 
Mc/s for point-to-point communication and 200-216 
Mc/s for aeronautical radio-navigation; non-broad- 
asting services are being operated in these bands at 
the present time. On the other hand France, whose 
819-line telev system requires a bandwidth of 
ome 13 Mc hannel, is entitled to use the band 
162-174 Mc/s for broadcasting as well as Band III, 
and the Stockholm plans include some 13 assignments 


for French television in this “extension band.” 


ision 
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Projection Television 
versus 


Direct Viewing 


1 note by R. C. Heath, chief electronic engineer of 


Peto Scott, who make both kinds of television receivers. | 


I is where the range of picture sizes that can be produced by either 
system overlap that direct-viewing and projection television receivers 
come into direct competition. It is felt that at the present stage ol 


development there is no one technical feature which is so fundamentally 
yod 


& 4 OF 


r bad in either system as to dictate which is superior and it must 
largely depend upon the taste of the individual viewer as to the type of f EVERY 
receiver which gives him the most pleasing picture presentation or & ws 


Back projection pictures have the advantage of being completely flat 
ind free from serious reflections of light from the screen. A reasonable 
standard of definition is obtained and the whole effect produced appears 


to be a well contrasted but soft and restful picture to watch. Although 
projection tubes and direct viewing tubes have a similar duration of 
life, eventually they will have to be replaced before the receiver as a 
whole becomes unusable due to deterioration by age. When replacing a 
proyecuon tube there is marked advantage as it is much cheaper than 
a direct viewing tube giving an equivalent picture size. 
Phe limitations of back projection appear to be mainly restricted 
viewing angle, especially in the horizontal direction, and that the 
controls require a little more skill to adjust the receiver to give the best 
possible results. Also, the viewing distance is more critical than with a 
similar sized direct viewing picture. Although the electronic equipment 
itself can be quite compact, as the cabinet has to accommodate the 
optical system and the appropriate throw distance for the picture, on 
the whole back projection sets tend to be rather larger than direct 
viewing sets, which is of course quite an important consideration for 
owners of small houses. 
Modern direct viewing receivers are capable of showing very bright 
pictures, which undoubtedly impress the viewer initially, but may not 
suit all tastes for prolonged viewing. The receivers are capable of 
producing the full quality of definition transmitted by the B.B.C. with- 
out any limitations due to the screen texture or optical resolving power 
With the use of “wide angle” tubes the direct viewing receiver, even = 
for 17-inch pictures, may be made a very compact unit, and in fact it requirement 
is possible to house a 17-inch rectangular tube and chassis in a cabinet 
a little larger than the standard 12-inch table model. One is not greatly Send for the latest catalogue and 
restricted in the viewing angle, and the viewing distance is not critical, price lists containing complete 
providing the viewer is not consciously worried by line structure details and specifications of the 
rhe limitations of the receiver appear to be screen curvature, although 
this effect has been much reduced by the introduction of approximately 
flat-faced tubes, and owing to the glass surface of the viewing screen 
there is a possibility of reflections from incident iight, which can be range of 
most disturbing and the receiver has to be orientated to prevent this 
effect. The contrast of the picture between black and white depends on 
the amount of incident light falling on the grey screen of the tube, but 
this can be improved by the use of neutral filters, but of course these 
filters have polished surfaces and there is still a possibility of reflection 
from the filter surface, as from the face of the tube as mentioned above 
All other features of a quality television picture are equal for either 
back projection or direct viewing. That is to say, equally good picture 
linearity, interference suppression, interlace, etc., may be obtained 
Therefore, one may draw the conclusion that, as the development of J tf, 
the two techniques stand to-day, and providing one is not influenced - AOC YG 
by cathode-ray replacement cost, the choice of a receiver depends : cates 7 
greatly on the type of picture presentation which appeals to the SOUND EQUIPMENT 
individual viewer, There seems little doubt that in another decade or . THE TRIX onneveneea. co. 7. 
so all television techniques for producing medium and large-sized 


1-5, Maple Place, Tottenham Ct. Rd., 9 
: 
pictures will be some form of projection, but this is very much in the London, W.1. Phone: Museum 5817 
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RANDOM RADIATIONS 


By ** DIALLISI 


Good Shou 


THis year’s Rapio SHow 
I thought It 
attractive to the cye and 
teresting things 
done by the 
an almost 
and programme to the 
stand It seemed to me, too, that 
most of the stands wer pro 
vided than they men 
jucs 
displayed 
incident on the pre-view day 
Over the main 
notice to the 
show was in 
bearing 
of the public 
double the fee for 
would be admitted. Some, 
thought it 
wandered round 


was 
was bright, 
full of 

Excellent work was 
control room in piping 


sound 


good one 


ontunuous supply 
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better 
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used to ™ WA i 
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One 


must 


ware 


record 
entrance was a large 
effect that though the 
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worth while 
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with never a guarding 
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map as cxits 
them 
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enter 
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little thing he 
looks lke 


bobsworth that's 


Is it Too Big ? 
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man 


best free 


our way! 


being the 
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wonder, will agree 
nion that I formed on the 
und retained unaltered 
course of subsequent visits? 
that the Radio 
too big It is 
the 
exhibition of 
grow larger and 

But it seems to 
so enormous that 
anvone who tries to “do” the whole 
suffer from a severe 
ndigestion, unless 
he can m to make several visits 
to it I'm not at all sure that the 
best solution wouldn't be to group the 
and = distinct 
would be de 
broadcast 
to electronic 
other cate 
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It is 
Seeris 
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now spread wide over the immense 
area of Earls Court, instead of being 
more compactly housed at Olympia 
Yes, I really there’s 
thing in that only is Earls 
Court very also (or so it 
seems to me) much more difficult to 
find one’s way about there. There 
aren’t so many landmarks to guide 
one’s wanderings and the sign-posting 
is far from being as good as it might 
be Here's a suggestion for an im- 
provement. Name the “ streets” (or 
avenues) in which the stands are 
placed after men famous for the parts 
they played in radio and television 
development—Clerk Maxwell, Hertz, 
Lodge, Marconi, de Forest, Baird, 
and so on. Let the names of the 
“streets” be displayed prominently 
at either end and at frequent inter- 
sections; every stand plainly num- 
bered; and signposts at many inter- 
sections indicating the stands con- 
tained in the streets they serve and 
the restaurants, exits and so on to 
which each of these leads. It would 
be a whole lot easier than it is now 
tu locate, say, Supermellow Radio, if 
you knew that its address was 17 
Free Grid Avenue 


believe 
Not 
big; it is 


some 


Resistor Colour Coding 


SEVERAL 
best thanks, 
to send me 
resistors 


READERS, to whom 
have been kind enough 
* problem ” colour-coded 
The subject of colour-cod 
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RADIO INTERFERENCE SUPPRESSION as Applied to Radio 
Stephens, 
MATHEMATICS FOR RADIO 


and Television Reception. G. L. 
BASIC 
Coitebrook, B.Sc., D.1 
SOUND RECORDING 
and S. W. Amos, B.Sc., A.M.I 
the B. B.C. Engineering Division 
MICROPHONES By 
Dept. B.B.C. 
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ADVANCED THEORY OF WAVEGUIDES 


FOUNDATIONS OF WIRELESS 
M.L.E.E. Sth Edition 

TELEVISION RECEIVING 
M.1L.E.F jird Edition 

SHORT-WAVE KADIO AND 
Bennington. 2nd Edition 

WIRELESS SERVICING MANUAL, 
Sth Edition 


rut 


WORLD” 


the Staff of the Engineering Training 


EQUIPMENT. W. T. 


RADIO LABORATORY HANDBOOK. 


M.L.E.E. 5th Edition 


A complete list of books is available on application. 
Obdtainable from all leading booksellers or from 
Dorset House, Stamford Street, 


ILIFFE & SONS LTD., 


2nd Edition 
AND REPRODUCTION. 
£.E., 


IONOSPHERE, 


ng was fully dealt with by D. F. 
Urquhart in the May, 1952, number 

Wireless World. The system is 
now so widely adopted—by the Ser 
the R.I.C. and most, if not all, 
of the radio and electronic manufac- 
turers’ associations—that, whether we 
like it or not, we must regard it as 
having come to stay. Its weakest 
point is that a colour-band painted 
over another colour may be difficult 
to identify, no matter how good one’s 
sight is. All of this will, no doubt, 
be set right in time. There is no 
doubt about the value of the coding 
system to those whom constant prac- 
tice enables to read off values at a 
glance. But many of us do construc- 
tional work only at intervals and I 
know how we'd bless resistor manu- 
facturers if they would also mark 
them in plain figures for our benefit 


A Diehard 


WHILE TURNING OUT one of my 
workshop cupboards a week or two 
ago I came across an ancient Varley 
“dry” accumulator. J It had cer- 
tainly been there since the days 
before the war and it seemed that it 
must be ripe—over-ripe—for the 
dustbin. You can’t see the innards 
of these things, for they have opaque 
cases. There had, however, been 
no horrid oozing from the vent and 
the terminals were clean and uncor- 
roded. Might as well see, thought I, 
if there is life in the old dog yet 
After giving it all the water it would 
take I put it on very slow charge 
0.25A). Twenty-four hours later it 
was showing an emf. of 1.9 volts 
under a load of 0.5A. Since then it 
has been charged and discharged 
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PUBLICATIONS 


Net By 
Price post 


A.M.LE.E. 
STUDENTS 


10/6 10/11 
F. M. 

10/6 10/10 
J. W. Godfrey 
in collaboration with 
30/8 
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L. Lewin. 20/7 

G,. Scroggie, B.Sc., 
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Cocking, 
‘ 18/8 
rT. W. 
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M. G. Scroggie, B.Sc., 
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London, 
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three times, “drinking” a total of | 


e 
about 24 fluid ounces of water dur- P lot La H | d e r ~ 
img the charging periods. I don't | as m p a oO 
know its capacity, for the label has 
disappeared; but I put it at 10 MST, MBC, MES, CES AND SES, TYPES 
ampere-hours. It is now showing 
well over 2 volts on open circuit after 
charging and 2 volts under a 0.45A MINIATURE SINGLE TURN. 
load for an average of 18 hours These pilot-lamp-holders have special 
sin Pr enna sme ions 
M.E.S.-caplamps. Silver-plated solder 
Nasty Mess! tags ighess grede tnaulasion. 

TALKING ABOUT ACCUMULATORS, 
haye you ever seen the devastation 
that can be caused in a battery set by 
the disintegration of the plates of its 
m ya gwar! hlament battery ? I MINIATURE BAYONET CAP. Also 
hadn't realized how serious it could known as Miniature Centre Contact 
be ull I spent an evening with a These holders conform accurately to 
friend shortly before this was written the ** B.9"' addendum of B.S.52. 

At nine o'clock he switched on his 
battery set for the news. Nothing 
could have been more silent. “Can't 


be the accumulator,” he said, “for I | , 

put in a freshly charged one yester- 

day.” it was the accumulator; but MINIATURE EDISON 
not in the way he meant. When we = SCREW. Conforming to B.S.98, 
took off the back of the set a queer S Section €.10, ‘°° M.E.S."’ with 


sight met our eyes. All over the socket or shell acting as one 
exposed metal parts were tell-tale pole. Fitted with resilient centre- 
green patches showing that dilute | : contact leaf. 
sulphuric acid had been at work 
The vent of the accumulator had 
been stopped with a plug of glass 
wool and this had been blown out CANDELABRA EDISON 
The negative plate was in ruins. — These New pilot-lamp- 
olders accept lamps with small- 
candelabra-cap which is standardised 
in Canada and U.S.A. and some other 
countries following their standards. 


Between it and the positive plate lay 
a black mass of material, which had 
caused an internal short. When the 
short occurred the cell must have, so 
to speak, boiled over, flingifg acid 
all over the interior of the set. We 
did what we could to prevent further 
corrosive action by using paint 
brushes to apply a strong solution of : SMALL EDISON SCREW. 
washing soda in water. I’m afraid, = Fitted with resilient centre- 
though, that the set is beyond first Sh contact leaf. These and ali 
aid. The valves and some of the . ig other Bulgin pilot-lamp- 
covered-in components have prob- =) holders can be supplied with 
ably survived; but almost the whole | a wide variety of mounting 
of the wiring will have to be re-done. | brackets. 

And, even if they seem sound now, 

not a few of the coils, resistors and 

so on would be liable to break down A New addition to the range of 

under the delayed effects of acid Bulgin pilot-lamp-holders are these 

contamination, were they used again M.E.S., and M.B.C. moulded tropical 

type lamp-hoiders. Made of the 

finest grade materials to the usual 

superlative Bulgin quality. 
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“Wireless World” Diary 


It 1s HOPED the W.W. Diary for 
1953 will be available from stationers FURTHER DETAILS IN 


6 ew a os CATALOGUE. REF. 190/WW PRICE I/- POST FREE 

y iv peek at g | 

Paeeere are 80 pages of reference | MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 
matter including valve base —_ 
abacs, formule and circuits. D 
rexine the price (including purchase A.F.BULGIN & CO.LTD 
tax) is 4s 7d and in leather 6s lid. | BYE-PASS ROAD BARKING 
The prices for overseas readers are | , 

3s 9d and 5s, respectively 
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NBIASED 


Physics and Philology 


| WONDER if any nuclear 
physicists who dabble in sub- 
stomic ~=particles can tell me how 
there are at 
the present date of the great and 
growing “on” family ? The electron, 
the proton and several other members 
of this family or club are well known 
to me, but nowadays new candidates 
seem to be put up and elected to 
membership at a rate almost equalling 
that attained within the chromium 
lated portals of the “ Hollywood ex 
fusbands’ Club.” 

In fact, I must confess that if the 
Editor were suddenly to call upon me 
to name all the present members of 
the “on” family I should have to 
hang my head in shame and return 
my Wirele World tie to him; at a 
risk of being adjudged guilty of lése 
majesté, 1 have sometumes thought 
that the Editor might have to forfeit 
his own W.W. tic if asked to pass the 
same test 


many Known member 


Elementary, my dear Watson.’ 


A writer in one of our photographic 
journals states that there are now a 
dozen members of the “ on” club and 
seven would-be members on the wait 
ing list having ther credentials 
examined. Now, I never believe all 
I read (not even if it is written by 
myself) without very strong corro 
boration, and it is this or your carnest 
disputations about the matter that I 
am now secking 

While on the subject, I should like 
to know, too, the real reason why the 
names of all the members of this 
family end in “on.” The answer 
seems simple, namely, that it is be 
cause the name of the patriarch of the 
family, the electron, happens to end 
n “on But we must not jump to 
hasty conclusion 

I have not forgotten that I, and 
many others more learned than me, 
once inclined to the view that the 
great “tron” family, to which belong 
the magnetron, the klystron and such 
great names as these, also came trom 
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By FREE GRID 


the latter part of the word ~ ciec 
But, being far from sure about 
put the question to you in 
columns. The result was that an 
finitely patient “ Elementary, 
dear Watson,” coming from 
Parnassian slopes of Witley (WW 
April 1947, p. 150), showed me th 
I had been led astray by the red 
herring of a too-obvious clue 


It Isn't Cricket 


COUPLE of months ago I com 

é plained of the increasing misuse 
of the word “electronic” which 
threatens to become as much a fetis! 
word as “dyne” did in the "twent 
It was, in fact, so abused that it 
became a synonym for “ circuit” and 
completely lost its original meaning 

A reader points out to me that the 
ibuse of the word “ electron § 
far more extensive than I had first 
thought, as he sends me an adverti 
ment from an American magazine 
describing an electronic golf ball 
Now, my motto has always been 
audi alteram partem, and I must, 
therefore, place it on record that, on 
the authority of a technical expert 
I believe the use of the word ha 
some justification in this case 

The expert points out to me that 
Scotland is the H.Q. of golf and that 
he can scarcely believe that the 
scientufically minded and thrifty folk 
up there would have overlooked the 
possibility of using modern technical 
principles for recovering and annex 
ing other people's host golf balls. It 
would be so easy to manufacture golf 
balls with a mihfute amount of radio 
active material in them so that they 
could, when lost, be easily located 
with a Geiger counter in the still 
watches of the night 

If my expert friend’s surmise be 
true, it would be only natural for the 
canny Scots to carry the idea acros 
the Atlantic to the land where there 
ire sO Many more players and, there 
fore, so many more potential losers 
of balls. I can only say that I have 
enough faith in my friend’s know- 
ledge of human nature to be writing 
these words from Scotland where, 
complete with kilt and Geiger coun 
ter, I am endeavouring to obtain evi 
dence for the justification of this 
particular use of the word electronic 

Quite apart from any question of 
electronic golf balls, I have long 
thought that, with the present rapid 
development of guided-missile tech 
nique, We are on the eve of a revolu 
tion in the playing of ball games. It 
is not hard to visualize that by the 
ume A.D. 2000 dawns such pro 
gress will have been made in the 
miniaturization of radio control gear 
that our children will witness an un- 
scrupulous and unsportsmanlike 


Searching for evidence 


attempt being made by England to 
recover the Ashes from Australia by 
means of guided cricket balls, and it 
will be of little use the old fogeys of 
that day shaking their heads and say- 
ing “It isn’t cricket.” 


Cavalcade of Coronation 


Radio 


A LL of us who can proudly claim 
44 to have read W.W. with Mi- 
cawber-like persistence since the first 
number appeared can also claim to 
have lived im six reigns. After next 
June we shall also be able to say that 
we have known four coronation days 
It is true, of course, that forty-one 
years ago there may have been a 
handful of readers of the first number 
April, 1911) who could also truth- 
fully boast of having lived in six 
reigns and, if they survived the shock 
of the first three numbers, could 
claim to have known not four but 
five coronation days. If this is not 
clear to you it might be worth your 
while to consult a solicitor to see if 
there is any chance of your getting a 
refund of the money your parents 
spent on your education 

However, my real reason for talk- 
ing of coronations was that I wanted 
to ask if any of you can say that to 
your personal knowledge radio has 
been used officially or unofficially in 
connecuon with all the coronations 
of the century. I am inclined to think 
it has played its part officially on all 
the three days concerned. 

Everybody knows that broadcast- 
ing and television were used in 1937 
In 1911, although there was no 
broadcasting, the receipt of news by 
ships at sea was commonplace. But 
was news of the 1902 coronation 
transmitted by wireless? 

In the case of ships of the Royal 
Navy, I think it can hardly be ques- 
tioned that radio was used for a 
special transmission. By imme- 
morial custom the moment when the 
Crown is placed on the Sovereign's 
head is signalled from the Abbey so 
that a salute of guns can be fired at 
all points where Royal salutes are 
customarily made in this manner 
Would not wireless have been used 
to signal this moment to all H.M 
ships outside the range of visible or 
audible signals? 


Wieress Wor_p, Ocroser 1952 
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A RADICALLY NEW PRE-AMPLIFIER FOR LEAK ‘POINT-ONE" POWER AMPLIFIERS 


The 


“Vari-Slope™ 


4 eee eeu" 
4 $ 678910 
FREQUENCY, cA 


Frequency amplitude curves for the *‘ TREBLE— 
3’ position (5S kes turnover). Curves of the 
same slopes are obtained on the other two 
positions turning over at 7 kc’s and 9 kc/s 
(‘'—2"' and ** —/ "’ positions) 


The filters consist essentially of twin-T 
resistor-capacitor networks inserted in the 
return circuit of a single-loop feedback 
amplifier. The more obvious advantages of 
this electronic feedback method over con- 
ventional choke filters include :— 


(a) Improved transient response character- 
istics (due to absence of chokes having self- 
capacitance) and the consequent reduction 
of ringing 


(b) Extremely low harmonic and inter- 
modulation distortion due to negative 
voltage feedback action 


(c) No discontinuities in the rates of slope 
when the slope contro! is operated, and no 
change in signal level at frequencies below 
turnover (Both these faults occur in 
variable-slope choke filters due to the slope 
control altering the terminating impedance 
and the insertion loss.) 


(d) There are no chokes to cause magnetic 
hum pick-up 


(e) Smaller size, lighter weight, greater 
uniformity in production. 


AUDIBLY BETTER 
REPRODUCTION 


from unique 


FEEDBACK CIRCUIT 
DEVELOPMENT 


The new “ Vari-Slope” pre-amplifier has a 
refinement which will doubtless set the pattern 
for future high-fidelity reproducing amplifiers. 
This advance consists of variable-slope “‘ elec- 
tronic”’ low-pass filters operating on negative 
voltage feedback principles. 


No Inductors (“ Chokes ”’) are used, and all 
their disadvantages are completely eliminated. 
The turnover frequencies are 5kc’s, 7kc’s, and 
9kc's and the slopes of attenuation are con- 
tinuously variable over the range 5db to 50db 
per octave. 


met £12-12-0 = 


N BRITAIN 


ue 


SUT 
TO BRITISH USERS OF THE 


RC/PA U PRE-AMPLIFIER 


Your old mode! can be rebuilt as a standard 
“VARI-SLOPE”™ at a charge of £5.5.0. 


Orders will be booked in rotation 


Please do not send your pre-amplifier to us 
until we advise you of a date. 


OVERSEAS USERS should contact their national agent 
regarding the availability of this rebuilding service. which 
is dependent on freight and reimport duties being 
reasonably low 


TUTTLE LEE CLEC CLCCC CREOLE CULL Lo 


TT RELCULLLLLL CALL CGAL LLL 


mT CECE LLL 


Write for ** Vari-Slope™ Leaflet 


Dhow 


5 hinietdig se 


H. J. LEAK & CO., LTD. BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3. 


Phone : SHEpherds Bush /173/4 Telegrams : Sinusoidal, Ealux, London. Cables : Sinusoidal, London. 
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¢ 


aeernin . | 
aCUCCCCECE Cf (CCC 


Below is a list of B.V.A. and other usually those not listed will have to 
Proprietary valves which we can be charged at the current rate of 
supply at the pre-!95! Budget Price, tax Le., 66 per cent. 

Le., only one third tax. We can We give a very prompt insured 
of course supply most of the other c.0.6. service on valves and we 
types to complete the range but shall be glad to execute your orders. 


isa «7 
Advertisement by Electronic Precision Equipment Ltd., see overleaf. 
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A small self-contained set which can be carried 

about fror i to place must be a valuable 

addition to yo personal belongings. When 

he family want Television for instance, you 

nay wish to hear a special Radio item, if you Theoretical Diagram 
ve a long to do in your shed or greenhouse 


en whilst having a bath, an important The littl set described here uses sub 
rogramme need not be missed. Cycling too miniature valves and can be built for only 70 - 
be made more enjoyable if you can listen but it will receive long and medium waves 4: 
good strength with only a short throw out 
acrial The circuit used ic. single coil tuning 
with reaction is one which was very popular 1% 
the early kit set days. We have chosen this 
type of circuit because it works well with the 
miniature valves and does save the heavy cost 
of the midget 2-gang, I.F. transformers et 
which are necessary with a superhet. Also this 


to music and singing (of course under these 
conditions a loudspeaker would not be too 
successful but an earphone of the dcaf-aid 


ype is ideal 


set is much cheaper to run having only three 
valves and needing only 45 volts H.T. and 
i} volts L.T 

We give enough details on this page for 
readers but a blueprint showing point to point 
wiring is available price 1 6. 


Notes. 
1. For L.T. use 1.5 v. Battery type U2 
2. For H.T. use 45 v. Ever Ready Battery B106 
3. In most areas a 15ft. acrial slung around the 
picture rail is plenty Assembled Receiver. 
4. To receive the station adjust tuning and 
reaction controls together Other components 
5. In weak reception areas try a longer aerial, Metal Chassis 
an earth, and/or increase the H.T. to 90 v. ic 
~ , Ever Ready battery B126 
Above Ch Dual Wave Coil 
Components, valves and prices. 3}in. Loudspeaker 
Resistors. On Off switch 
Ri, R3, R4—2.2 megohms Knobs (2 
R2, R5—560 k ohms Cabinet 
R6—1 Megohm Sundries, nuts, bolts, battery, plugs, wire 
Total 6 available for 2/-. etc 
Fixed condensers. nor Offer ; 
a —1,000pF i above parts bought separately come to 
Cl, C4, €6, C8—1,000pk £3 17), but if you buy them all from us within 
C5—100 pfd 30 days we will supply the cabinet at 69 
C7—.1 mfd thereby reducing total cost of set to £3 10/-, 
Non callers add 2 - for postage 


Miniature Output transformer 


C9—.01 mfd 

C10—2 mid 

Total 8 available for 2/-. 
Variable Condensers. 
C2—.0005 mfd. 
C3—100 pfd 

Both available for 7/-. 


Valves 
V1, V2—CV443, 5/9 each 
Below Cha V3—CV385 69 cach. Valve Connections 


Advertisement by Electronic Precision Equipment Ltd., see overleaf. 
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wittOuT LAyiNG Out |[ ALONG Comes Tms (AND wit TwE AID || You ASSEMBLE Twis || \N PuENTy OF TE | 
foo Many OF THESE || FoR THESE 
i} — — . ~ 


a | GE 


4 


7 


A 


With our world famous kits you do not make First satisfy yourself by sending for the data RADIO 16. T.V. $+. RADIOGRAM 2°46. 
anything, you simply assemble standard com if you think it is complicated return it w th rAPE RECORDER $§ -. 

ponents, and thus have « professional instru 14 davs and we will refund your cash ir I Cabinets and all parts available separately— 
ment at half price Send for data (blueprints, etc.) today. MID« iE I H.P. Terms if required 


SUB-MINIATURE COMPONENTS ELECTRICAL BARGAINS | 
* : Highly suitable for deaf aids, flying control, or other midget « tronic ELECTRICAL BARGAINS 


equipment. All ex unused equipment 


In addition to our large range of 
radio accessories we also carry a 
good stock of electrical wiring 
accessories, details of a few of 


Circuit diagram of Deaf-Aid using this equipment i 
request to purchasers of the equipment 
h d of cabi be found 
‘T¥f _SUB-MINIATURE VALVES—WIRE ENDED ee ee = 
7 Type Fil. Volt Heater Suitability Price LAMP HOLDERS 
Carrent 

25 mA Output Pentode Bakelite I/- each or 10/6 doz 
25 mA Output Pentod Bakelite skirted Batten holder 1.6 


Vwas5 4 
4 
4 15 mA Pentode r 15/- doz 
7 


l 
TAX FREE | V 387 i 
KM. Extension Speaker in bakelite _ V2106 1 
ase with volume otrol. Price V2107 0 v i 
49,6, but we shall have to pay vas 75 ¥ 25 mA e te HO skirt, 1 6. 
Tax on future consignments so Vv 386 0 ¥ 25 mA tod Bakelite type threaded for fin. with 
buy one while you have the chance i} HO skirt, -/-. 
| SUB-MINIATURE VOLUME CONTROLS Bakelite type threaded for jin. with 
switch and HO skirt, 3/6. 
—_— Type l. 3 meg. with switch, £ 5 . 
* i probab! the smallest _ ~@ ~ ~ 
-< a control made, canbe used }. eS 250 v. CLASS 
TEMPERATURE CONTROL- | with finger plate removed, % . te | — _ 
LED SOLDERING IRON control effected by an & ‘ a a —. aoe 
. > 2 
The Famous Biobar B 7s screw. Price 4/9 @ 029 3 Core flat 
A cancelled cxport shipment per- cach. 036 Twin flat 
| us to offer caeee os a little a Pa 636 Twin with earth 
milf normal price nese irons ha in ee , 036 3 core flat 
a built-in thermal device which Again 3} meg. w witch, this 029 Twin Gat 
permits quicker ss up, . J one is same size but cannot be used 029 Twin with earth 
greater available heat for soldering % without the finger plate nce 4/3. 036 Twin flat 
on metal chassis, etc., no ao ye | 7/036 Twin with earth 
when idling and finally a saving o 064 Twin flat 
current as the wattage reduces 
when the iron reaches a critical = - yy 
temperature. 250 only available | OUTPUT MATCHING /— 4 ¥ LEAD C oa -ES 
standard pencil bit type). Please TRANSFORMERS | j . 
state voltage Price 15/- plus | Ratio approximately 10 to 1 intended ®& : i 4 3).029 3 core 
ret to match output of CV385 or CV387 | 4 3/.036 3 core 
into crystal earpiece. Price 4/6. 044 twin 
3 .0%6 twin 
~ kw CRYSTAL EARPIECH 7 .029 twit 
t High sensitive, very light weight, complete | 7 064 twin 
with | yard of special PV « vered tinsel . —_s — : 
flex and slide contacts. Price 8 6 | WAR EMERGENCY TY PE 
Ditto, but without flex or ntact slide CABLES 250 v. CLASS 
note this makes excellent microphone. Price These are P.V.C. or rubber in- 
6 6. sulated, laid flat then braided with 
cotton and compounded 


25 mA entocte Bakelite type threaded for fin. with 


een, 


) 


ype 2 


Be i he hs ba I se ee 


Cwtimes Si awe 


y 


7.044 twin flat 
Diaphragm driven, extremely sensitive, made . 7 .064 twin flat 
for deaf aid but highly suitable for recorder 
work. 10.6 each >| MULTICORED FLEXIBLES 
All are suitable for mains work as 
— ‘ =<—TN HEARING AID -- the separate conductors are very 
ASE * 


= ' 7 .029 3-co jjeues 
CRYSTAL MICROPHONE eo fee ng alinda et 2 
3 


3/3 


well insulated, then they are covered 
verall either with hard rubber, 
Bakelite with lapel clip Iso es excelle plastic or waterproof braiding >— 
THE “ ARGUS " TELEVISION | | ‘Wij | case for the above crystal r 
RECEIVER > would be equal to any hand < 
. being advertised at 5 gns x 
21 valve, 6in Tube, Unit- 
Televisor fi amateurs. | ‘ 4 CORE P.V.C. COVERED TINSEL 
FLEX LEADS M.E.M. SWITCH FUSES. All 
Suitable for L.T. and H.T length approxi insulated, double pole 250 v. 10 
mately 1 yard. Price 1/3 or complete with L.T. and H.T. batter; amp 6 - each 
3%. 


envelope giving full 
blueprints, S/-, returnable @ you “" 
think you can’t make the set plus 


IDEAL XMAS PRESENT FOR 6-VOLT AMERICAN HEAVY-DUTY BATTERIES Hicraft 5- 
MOTHE = =. — D Made by one or other of the most famous amp Surface 


American battery companies For re- “ < Switch, bake- 


have any left at 4 1S 

Christmas. Chrome hese are in a class of their own. Capacity —% - 

dy plated clothes diner 

- room heater, dries 

¢ and airs washing, limited quanitity of these batteries avail 5-amp 3-pin 

a4 towels, etc wk able, unused—in fact they have never ‘4 si shuttered 

off AX | been filled with acid, and the price is ——~ | socket, brown 

mains — only 750 watts Size x | esne . at diane bakelite, 

Mt. x Sin. Made to sell at £12/12/-. | ~ COFEags GEIS & CON Capencing 1/3 each, 12/- 
doz. 


Buy w, we may « > ac 
car tone liability and long service between charges he SS > lite, 1/6 each, 


rating is 140 amp-hour. We have a 


Price £4/19/6 plus 7/6 carriage. | upon your locality 
Advertisement by Electronic Precision Equipment Ltd. 
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COMPASS EQUIPMENT 


BC.43%G. COMPASS RECEIVER. 
MN.26C. € von” RECEIVER 
RECEIVE 
COMPASS REC EIVER. 
INDICATOR 
LEFT-RIGHT INDI- 


OR 
INDICATOR 
CONTROL BOX 
MR 9B. CONTROL BOX > o 
INVERTER 

CHASSIS ONLY 
124. FLEXIBLE DRIVE 
BATTERY ELIMINATOR EX-ROVAL NAVY SOUND 


POWERED TELEPHONE 
BC.433G COMPASS RECEIVER These require no batteries, and will 
y sets from a go for long periods without atten- 
battery. Ex tron. Complete with generator and 
rice 29/6 plus sounder which gives a high pitched 
note, casily heard above any other 
nowe, Also fitted with an indicator 
lamp which in quiet situations can 
be used instead of the sounder, or 
where several ‘phones are used 
together will indicate which one is 

i " 3 - being called. Size 7fin Mn 
PU-16-AP. INVERTER “7h in, wall mouhting, designed for 
ships’ use, but equally suitable for 
home, office, warehouse, factory, 
garage, etc. Price $7/6 each, plus 

4 6 carriage 


AMPLIFIER RACK ADJUSTABLE THERMOSTAT 
This stands oximately 6ft. high, and 250 v. heavy 
40-watt Type. This is s com- was aa wie for the GPO The silver contacts ¢ 
ined condenser and choke unit be adrusted 
tr na fluor . op panel contains the amplifier proper, ©" 
: ig Secreccens ses which consists of af A¢ mains-driven | to —— be- 
ower pack, capable of delivering 200 mA tween (0 — . 
- 400 a, a course, the normal L.T wor | These are suitable for 
supplies, and the amplifier itself uses an squarium heaters, electric blankets, 
MHL4 feeder and two PX25s in the output et 
Stage, giving approximately 25 watts. This 1 Amp Model 3/6. 
top deck also contains the heavy duty output 2 Amp Model $/6. Post, etc, 6d 
transformer The lower panel contains the ¢*tra 
feeder unit which can be used as a pre-amplifer pon’ be cold this winter, make an 
for microphone and gramophone work You Plectric Blanket, blueprint 16, post 
HIGH VOLTAGE VALVE will observe that on the rack ae 1s ——_ ‘oon fre 
zRS for fitting a monitor speaker and an P . é : 
Sosa unit if ae are required Note that the anode AUTO TRANSFORMERS 
For four or five current of the PX25 valve is monitored by a For working 
jin. flush meter. Further note that these American 
pin valves. Price amplifiers were made by the famous MARCONI " equipment 
299 cach company Complete as illustrated but less of our mains, 
Ls ~ valves, unused and only very slightly storage etc., etc 
soiled. Price £7 10 - plus carriage at cost Input tapped 
200-240 v 
THIS MONTH'S SNIP pone ite v. 
. x DECCA RADIO-GRAM UNITS those listed 
rip-UP CINEMA SEATS A special purchase enabies us below, we 
a > to offer the famous Decca have »« tal 
4 —— i why fi « Auto Record Changer, new this month: 150/200 watt sonality 
— i - wh ae and unused, at a little over enclosed in metal box with input 
— 2 See Soe half price. A superb instru | and output leads Price 476 
_— used for carry- ment plays standard 78 lus 2/- post and packing 
Geol” conten. rpm. and 33r.p.m. records, Fotally enclosed and screened 
J rubber cushion arm eae SS oF Wace, panes 
rest and sprung sizes can be loaded at one time 50 watt 
sane cinemas Ideal for modernising an old 100 watt 
— ae one radiogram for a new 150 watt 
} — installation, attractive 250 watt 
Single Seat 30/- modern r and very 500 watt 
Double Seat$0/< } convemently located controls 
Treble Seat70/- , Size 12}in 104in. deep, clearance above board 5in., below board 
: 3in. Each unit is complete with 2 Decca lightweight pick-ups 
Special Price £1110 - plus 7/6 carr. and Ins. Limited quantity 
so order immediately (small deposit ecures 


ELECTRONIC 
EQUIPMENT LTD. 


The building you see alongside is our new Mail Order Depot at Harrow 


All unused, some in original cartons ? FLEXIBLE 
and cases, some uncased and ex 
ternally storage soiled 


FLUORESCENT LIGHTING 
UNITS 


The only other item needed is a 
starter switch which can be an 
automatic type or an ordinary 
on/off manually operated type 
offer these ell made units at 
than half price, namely 19/6 


Carriage 5/- per 
seat extra . 


We have not been able to move in yet however due to delays over licences 
etc. Therefore until further notice, please continue to address Post Orders 
to E.P.E. Ltd. (Dept. 2), Windmill Hill Ruislip, Middx. Also note, we 
are not giving up any of our shop premises, so personal shoppers please 
call at :-— 


42-46, WINDMILL HILL, RUISLIP, MIDDX. 


Half-day, Wednesday 


152-153, FLEET STREET, E.C4A. 
(Half-day, Saturday). 
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CONDENSERS 
TUBULAR WAXED 


y A l l 


MINIATURE MICA 


100, 200 sO, PI 
et 6d. cach kk 


CERAMIC AND 
SILVER MICA 
s fr 4}d. ca 


51K 


S«- 


iuc 


MINIATURE 


j y? 


l O02 mid 


Al 
74d. cach, 6- doz 


MINIATURE BIAS 
10 mfd. 25 104d. 
each, 9 - do 


ELECTROLYTICS 
$2. 32 mid 
25 mtd. 25 v.w 
aluminium 


vw 


350 v.w. and 


in sing! 


YO 


100 v.w. 3 6¢ 


0 v.w 


the 


te 


SAA A HO — w 


25 mid 
50 mid 
12+ 12 
10+ 24mitd 


wre he ee 


450 vw 


H0 vw 


~oe 


FOR CALLERS 
ONLY 


and %in. ¢ 
TUBES 

The bes 
heater 
m bur 


ilin R 


have 
cathode st 
ideal tor expe 

mental and testing purposes 
Price 1lin. $$/+, Sin. 35/- 


INDICATOR UNITS 


TYPE 233. Contains 1 cathode ray 
tube type VCR97 and 11 valves 
3 EF50, 3 EB34, 3 SP61, 2 EASO 
Also hundreds of various types of 
omponents, resistances, condensers, 
pot meters, switches, etc., etc. As- 
mbled on strong metal chassis, in 
grey enamel steel case Size : 18 
21 Sin. LASKY’S PRICE 89 6. 
Carriage and packing 10/6 extra 


rYPE C.K. Contains | cathode ray tube type VCR97 and 8 valves : 3 EF50, 2 EB34, 1 CV18. 
i VT6l Hosts of assorted [ , including resistances, condensers, 3 l-meg. carbon 
pot meters Assembled on strong metal chassis in grey enamel 
t cas KY’S PRICE 69 6. Carriage and packing 10,6 extra. 


witcl t t 


LAS 


plugs 
Siz 


18 


Rin 


T.C.C. VISCONOL HIGH VOL- 
TAGE CONDENSERS. 

Cathodray). 

OO1L mfd. 6 kV. 4/6. 

OOl mfd. 12.5 kV. 

001 mfd. 15 Kv. 

metal rectifier, | -OOl  mfd. | 25 

condensers, and | -! mfd. 7 kV. 15/-. 

resistance 290 - | 0.4mfd. 12.5 Ky, latest plastic 

POST FREE case, single bolt fixing, 7/6. 


ND 
Taveb sonaen | “cas aee 
FILTERS 


size llin. wide, 3})in 
18 6. 12in 


gh inc valves 

(2 common to both 
T.V. SCREEN 
ENLARGERS 


mn.) 6 new Mullard 
), 2 EB91.) Suitable 

Clear or Filter, 
Clear or Filter, 


operation Valves 
arriage 36 each extra 


Limited quantity 
THE 
‘ 
2 - 


| SPEA 


led 


TOP CAPS 
ned, I -. 


Scr 
E.H.1 1 -. 


E.H.T. BOOST KIT 
Increas E.H.T Kit 


KER FRET 
Expa meta Finished « octal, 


British 


7 6. 
your 
Comprises a 


001 mfd 
SMOOTHING CHOKES * 


2-meg 
| he 
mA 40H 
H 


Kit 


Chassis 


ENGRAVED KNOBS 
1 each Tuning, Volume »-10in 
L.M.S.G. and Tone 4-  12in 
the set of 4 ( 


Produced by famous manufacturer 


LASKY'S PRICE 
£6/19/6 


With all valves 
(erriage 


VIEWMASTER 


36 extra 


METAL 
RECTIFIERS 
WX} and 6 

141) 

tAR6 


ou can 
from standard 
9 
118 
24 
296), 


Ea 


4EHT LOO 


> 
20'- definition 


SUNDRIES ke. pi 


black 

ture 

Superb reproduct 
Vin. or 1l2in 


12 Cathode 

Table or Console 

Incorporates a 

leve 
Television for the home 

constructor at its finest. 

Send to-day for the CON 
STRUCTION ENVELOPE, 
32-page booklet crammed with 
t information and all 
aiso B® full 
4 frawings and 
gq Stage by stage wiring instruc- 

Model “A” for use in London and Home Counties 

“ B” for use in Sutton Coldfield Area. Model “‘C ” for Holme 

DD” for Kirk o’Shotts. Model “ E” for Wenvoe 

per 


PRICE 7 6 
copy 


Post free 
ALL COMPONENTS IN STOCK AND 
SOLD SEPARATELY. 


i. 
LASKY’S 


Lasky’s (Harr 

HARROW ROAD, PA 
Opposite Paddington Hospital) Tele 

MAIL ORDER & DESPATCH DEPARTMENTS, 485 487 


latest 


opments 
CONDENSERS 
All bw 'T 


bA.,.4 


»-rate 
necessary data 
1500 mid 
CE25AA 
001 mfd. 6 kV 
Wl mfd } 


& PLESSEY 


LHT 
A ther types 
tock 

Also availa 
VISCON( 
12.5 kV., 


le 


rc. 
IL .04 mid 
7 6. 


VALVES 


CATHODE RAY TUBES 370 


New and unused, fully guaranteed. 
All makes available from stock for 
ummediate delivery 
9° trom £13.13.8 12° from £18.4.10 


Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs, half day 1 p.m. % ip 
Let us have your requirements 


Wrretess Worip 


CIRCUIT DETAILS AND©. > 2 
DIAGRAMS SUPPLIED. ; 


C.R.T 
LATEST 


MASKS. Brend new 
ASPECT RATIO 


TELEVISION I 
SELENIUM 
RECTIFIERS I 
The very 
tercell 
K3 40 
K3 45, 3.6kV 
K3'50, 4.0 kV 
K3 100, &.0 kV 
K3 100, 12.8 kV 
MULTI RATIO FRAME 
OUTPUT 
TRANSFORMER 
LASKY'’S PRICE 106 
LINE EHT. 
TRANSFORMER 
Manufacturer's surplus 


EY51 heat winding 


FRAME BLOCKING 
ISCILLATOR 


ARMOUR PLATE GLASS 


Actual size 1 3in 


IRMER 


TRANSEC 
LASKY'S PRICE 46 


DE LUXE TELEVISION CABINETS 


For 


tubes. Beautifu 


LASKY’'S 
PRICE 


Carriage 126 


£8.10.0 


extra 


ms of 

si lojis 
2 Why not 
convert your table 
receiver to a console 
Adaptor frames for fit 
ting 9 t CR 
cs 4 re 


r 


Width cor 


Focus coil 


Frame output 
ELAC 


With 
126 


16in. round, meta! cone 


afriage and in 
WIDE 


ine and frame scan 
me linearity cot Tyt 


ine output and EH! 
16kV. Type L308 
transforn 
Fecus 
and loin 
tubes 


PM 
For 14in 
Por 17ir 


Type GLI 


14in. rectangular CR tube 
17in 


eGLi 
Type PFC%2 


ransf 


er. T 


nagnets 


surar ec cxutra 
ANGLE COMPONENTS 


pDCwo £ 


a 


wmer, 10 


ype FO’ 


CO-AXIA 
CABLE 


Standard iumpedar 


Twin balar i 
74d.per vard. Pos 


ce 


Any length cut to y 


requirements 
cent. discou 
for 5O yards or 


COILS 
surplus 
frame 


resistance lin 


Manfrs 


resistance 


Low mpedance 
and frame 


t on orders 


more 


T.V. SCANNING 


6in. ENLARGER 


LENSES 
filled plast 
6 extr 


S.T.Cc. MET 
RECTIFIER 
RM 
RM 
RM4 


arriage 2 


196 
a 


AL 
Ss 


VCR97 C.R. TUBES. 
BRAND NEW AND 
UNUSED 
In maker's original 
sprung wood transit 


ase ee, 


cas 
LASKY'S 
PRICE 
extra 


(Coarrmge 


E.H.T. TRANSFOR- 

MER FOR VCR97 

Primar 50 
ps 

Secondary 2.5 kV 
4 mA 4 ne 8 

45 - 


extra 


00-250 


4v. (CT) 1 
LASKY'S 
PRICE 


Postage 16 


ION TRAPS 
For Cossor 108K 
F Mullard 


BRANDENBERG 
R.F. E.HLT. UNITS 
tput 6-9 kV. Brand 
and unused. Sup 


}- 
s- 


complete with 
sl and 6V6 


LASKY'S £6 § . 


| PRICE 


TELEVISION 
PRE-AMPLIFIERS 
For London frequency 
2 Stage. uses 2 OF 13 
valves Completely 
wired, ready for use 


LASKY'S 15 en 
less valves 
TRIODE 
FOCUS 
MAGNETS 


Fitted with = vernicr 
control, 


C.R.T. REAR END 
PROTECTORS 


Suitable for fitting to 
T.V. cabinets, 2.6 cach 


Bin. CLOSED FIELD 
LOUDSPEAKERS 


Ideal 
ceivers 
3 ohms 
your CR 


for television re 
Less © trans 
Will not affect 
tube. 176 


VARIABLE 
INDUCTANCE 
WIDTH CONTROLS 


3 6 each 


LARGE STOCKS of 
RESISTANCES 
ALWAYS 
AVAILABLE 

All values Prices 
110th and 18th watt 
7hd. cach 
} and 4 watt, 4d. cach 
1 watt, 8d. cach 
Postage extra 


RADIO 


ow Road) Lid., 

DDINGTON, LONDON, W.9. 

phones; CUNningham 1979 and 7214 

Harrow Rd., Paddington, London, W.10. Tel. LADbroke 4075 
TERMS: PRO Forma, Cash with order, or C.O.D. on post items 
enly. Postage and packing on orders value £1 — 1/- extra, £5—2/- 
extra, £10— 3/6extra. Over £10 carriage free. All goods fully 
insured i transit 


Ink rodeciny, The 
TELE-KING 
mo 


o- 


ALL COMPONENTS IN STOCK AND SOLD SEPARATELY 


* 


r ? 


Wmetess Woa._p Octoner, 1952 


Write for full details, Mus- 
% oO Oo a ¥ trations, and circuit diagroms. 
is " « 
A ~ 0 


vy CHASSIS 


4 ¥ SUPERHET 


Z 


Y/ » Band spread tuning on ali Bands. & RLF 


ff stage. x 6 Wave bands, Medium and 5 
y 


short. & Variable tredie-cut tone contro! 

¥ *& Switched base lift. On Beth gram and 

ter, yf ratio. #& Gram input sockets. & Push- 

rt a” pul! output, 6 watts. Magic eye. & Large dial, 

tt 6 colours. w& A.C. Mains 100-250 v. ¢.p.4. 

& Latest type waives. & By famous manut- 

acturer, & Goucbated South African export order 

Medium wave band calibrated in metres, with South African station 

names. & Fully assembled, wired and aligned. x Al! valves and 
components fully guaranteed 


. LASKY’S 
PRICE £14.19.6 
Complete with all vaives, 
knobs and circuit diagrams. 
(Lowé@speaker extra.) 


Carriage, packing and insurance [7 6 exire 


SUPERHET COIL PACKS 
LASKY’S FUSED TEST a a INTER-COM. SETS 
’ v <as, P 4 metres , 
PRODS ne 200 550 metres. jin. spindle 4-station operation. For use 
liin. long wave-change switch. Cor m A. d.€ mains 200-250 
ple tely assembled and wired Suz ve Supplied complete, with 
. ais tir 4in yin BRAND NE valves, ready for im- 
ANI ») UNUSED mediate installation 
LASKY'S LASKY'S PRICE 16 - Fitted in pleasant plastic cabinet. 
PRICE 4 11 Circuit available 6d. extra 


JRA 2. 10-12 WATT WEARITE I.F. £8.19.6 
By RS. Type 550 
CHASSIS AMPLIFIER SS 
Permeability tomes ~ a ee cn 
. f Size in ugh fin — Rn 
a MUSO rectifier. Cha me. Sea tae im, 
om § nm pus , , 4 screws anc ats er prat 


Carriage | x 


LASKY'S P IN SWITCHES 
LASKY'S PRIC ! £7.19.6 BULG SPECIAL COIL BUY 


D.P.D.1T Change over 2 A het dus ave coil, - SHORT WAVE RANGES. 
and S.P. On/Off 1 nd lor 4 a A, 
bs q Aerial and osc. for 465 Ke/s 
RA S.P.D.T. On/Off ws ’ c LF. S’het 
10-30 metres, 111 per pair 
*S PRICE 25-95 metres. 111 per pair. 


pair. Post 9d Circuit supplied with each pair. 
P.A. SPEAKERS } secs ae Som ae 
a = 


RE-ENTRANT HORN 10 WATTS | 5'250*),08FFE, Lor LASKY'S PRICE gg 


and | medium Post free 
Size of coils: Ifin. high, jin 


I 


Mm TANNOY PRESSURE | 
wer ector UNITS | 
P ® 10 WATTS 
WEATHERPROOF | nc. oontun | 
SPEAKERS LASKY'S PRICE | 
89 6 | 


Carriage 4/6 extra i 


I 


H diamete 14 15 un impedance New and 


unused, but slightly soiled. 370 HARROW yy A et 
LASKY’S PRICE Bracket mounting 99 6 7 ; Opposite Paddington Hospital). Tole 
Spigot mounting 10/- extra. MAIL ORDER & DESPATCH DEPARTMENTS 485/487 
Cable extra Carriage and Packing 15/- each 


Hours : Mon. to Sat. 9.30 a.m. to6 p.m., Thars. half day 1 p.m 


OcToBER, 1952 


Wiretess Worip 


MAINS TRANSFORMERS 


All 200.2% ts 
Finest quality 
MBA/3. %50 
63 v. 3a,.5¥ 
tapped at 4 v« 
men trans 
MBAS. 150-0-350 ¥ 
63¥.40,.54. 3 @ 
apping board 

350-0- 350 

Sv 2a 
board 


pP.s. primary 
all guaranteed 
-350 vy. SO mA 
Both filaments 
An ideal replace 
Price 21 - 
i125 mA., 
With mains 
Pr 
v. 100 mA 
With mains 
Price 22 6 
250 v. 80 mA» 
2a Both filaments 


its Price 21 - 


a 
its 


apping 
MBA 7 250- 
63v.34.5 ¥ 
tapped at 4 ¥ 
AT}. Aut 

120, 200-230 


transformer 0-10- 
250 volts, 100 watt 

Price 196 

100 

up of 

"rice 96 


AT 4 Aut 
ols and 2% 
down. 60 watts 


transformer 
volts Ste 


FILAMENT TRANSFORMERS 


Special Transformer © volts at 
, ith the following 
4, 5, 6, 8, 9, 10, 12, 


24 and W volts, 21 -. 


OUTPUT 
TRANSFORMERS 


40 mA. Mul 

80 mA. Multirat 
80 mA. Pentox 
60 mA. Plessey 


Midget pentode 
Miniature poem nde 
P "XA Interval 


1 Intervalve 


5S4, 184 


CRYSTAL DIODES 


GEA type 
33 
3+ cach 


Glass 


h B.T.H 


ends 
Plastic 


wie 
Type, 


cac 


VALVE SCREEN CANS 
1 3 each 
1 3 cach 


For button 


For 


base vaives 


octal vaives 


| Acos GP.20. 


TWO-GANG TUNING 


No. 1. 
ae 


Miniature. With Perspex 
cover and trimmers Sue 


lfin., din. spindle 
ask" 86 


PRICE 
No. 2. Midget. With trummers 
Sue x ifm... tm 


2x it 
86 


spindle 

LASKY’S PRICE 
No. 3. Midget. With one trimmer 
Size 2jin ljim, XK Ijin 
jin. Spindle 

LAsKY'S 7 
PRICE 6 
No. 4, Standard Sue 


2x2 1 fin., = “spindle 
iasey "S PRICE 6 

THREE-GANG TUNING CON- 
ZNSE mfd Size 


76 


x 


spindle 
LASKY’'S PRICE 
TABLE 
MICROPHONE STANDS 


Two ~~ chrome plated 
finished base 15 
LASKY’S PRICE - 


MIDGET YAXLEY SWITCHES 


> 


and 2 


Crackle 


4 pole 3- 7 


Ler indle 
LASKY'S PRICE 2/11 
Postage 3d. extra. / 


EX-GOVERNMENT VALVES 


VUIL20A 26 

36 

1210 

36 

2/6 
Tungar chargers recs 
Screen grid, 2 v., 4/6 
EP50's, 4/3 and 86 a also 1D5 | 

at pre-budget price of 11 

Pre = EDS OF OT "HE R 

YPES IN STOCK. 


PICK uPs 
Including standard 


715 
434 


pole 5-way 


_each 


From 12,6 


laying he 
Amng-playt head extra 
Chancery GPX Including 
standard playing head 
Long playing head extra 


$3- 
316 


Medium 


walnut 


veneer 


ideal for 

“slave ’’ units. 
LASKY’S 
PRICE 


EXTENSION SPEAKERS 
3 in. P.M. Speaker, complete with cabinet. 


radio extension and 
Fitted with back. 


P age 
21- of extra 


volts only 
modern and | Postage | 
pleasing 


design. 


A 
6.3 
6.3 
6.3¥ 
2¥ 


intercom, 


ystage 


Paxolin 


RADIO 


ow Read) Lid., 
DDINGTON, 


phones: CUNningham 1979 and 7214. 


LONDON, 


PRICE 


w.9 


Harrow Rd., Paddington, London, W.10. Tel. LADbroke 4075. L.S.L 


Terms: Pro 


£10-—3/6 extra 
transit. 


Over £10 carriage free. 


Forma, Cash with Order, or C.O.D. on post items only 
Postage and packing on orders value £1—1/- extra, £5-—2/- cxtra, 
All goods fully insured in 


5 vaive 


P.M. 

LOUDSPEAKERS 

All less trans 

new and unused 

First quality 

din 

Sir 

O¢m 

Sin 

10in 


12in 


CARBON POT mavens 


All with m and 2 


LASKY'S RICE 33. 


With switch 43 cact 


SOLON-HENLEY ELECTRIC 
SOLDERING IRONS By 


Brand new and unused 
fitted heavy rubber main 
Increase — 


LASKY’ § PRICE 


FILAMENT TRANSFORMERS 


All 200-250 v 


LASKY’S NEW RANGE OF 
POSTAGE STAMP TRIMMERS 
AND PADDING CONDENSERS 


3-35 pf. 40-90 pf 
W-100 pf 
LASKY’ 


5+ per doz i 
550 pf. and 350 pf. Cermaic 
LASKY’S PRICE 1,- 

per doz 


Valve and 
£10/19 6, Carriage 10/+ extra 


£10 19 6, 
With all valves 
Walnut Plastic Cabinet for radio chassis. 


SPECIAL OFFER 


BRAND NEW AND UNUSED RII5S5 RECEIVERS 
AERIAL TESTED BEFORE DESPATCH 
THESE SETS ARE THE TOPS 


— complete with 10 valves. Circuit 

R.F. Amp., wo 1.F. Stages, magic eye, etc., 
etc ; Frequency ranges 18.5-7.5 Mcs.; 7.5-3.0 
Me s.: 1, 500-000 Ke s 200 Ke's 200-75 Ke s 


B.F.O., 


LASKY’S 
PRICE 


£11.19 .6 


Carriage 12 6 extra 

POWER PACK AND OUTPUT STAGE. 
Fully assembled. For use with above receiver 
Complete with valves, wired and working. For 
operation on 200-250 volts 50 c.p.s. 
LASKY’S PRICE 796 carriage 

IF PURCHASED WITH RI1I155. 
SOLD SEPARATELY, PRICE 99 6. 


5/- extra. 


carr. 5 - extra. 


METAL RECTIFIERS 


4 amps 

4 amps r = 176 

12-VOLT MALLORY VIBRATOR 
PACKS 


50 mA 
vibrator 


ie VY 
Supplied wit th 
lead. Pr 


Oval Bit. Por 2* 


19 - 


Output 150 v Complete with 


synchronous New and un- 
used 
LASKY’'S PRICE 21 ag 
Postage 2,- ~ extra 
8.8.R. GRAM MOTORS 
Single-speed motor. Without 


Without 


extra 


50 ¢.p.s. primary 


motor 


3-speed motor, fitted with 
on ae high fidelity crystal pick up 
£9 19 11. 
( ay 


S;- per unit extra. 


A large stock of Collaro and Garrard 
gram units, single speed and three 
speed. single players and auto 
changers now available Send us 
your requirements 


COLLARO TAPE DECK MOTORS 

High torque 1500 rp.m. For use on 

AC mains 100-125 volts and 200-250 

volts Clockwise and anti-clockwise 

available, state which required 

P.ICE 37/6 cach 

A FEW ONLY NOW LEFT 

Analyser.) 45 -. Carriage 10 - extra. 
RP.24 Units. With three new SP6i 

valves. 25/-. Carriage 2'6 extra. 

25 Wat’ Romac mplifiers. With 

radio tuner unit, £25. Carriage 25/- 

extra. 


«Ceram 
3-35 pf. 40-80 pf 
Ss -ASKY'S 

od. PRIC E 9d. cach 
7.6 per doz 


cach 


each. 106 


circuit 


All Wave Radio 
fully wired and 


Chassis. 
ahgned. 
Carriage 10)- extra. 


GAYRIFAND, 


Hear the 


GARLAND 


others, 
hear and buy the 


‘THE GARLAND’ 
TAPE RECORDER 


£37'10'0 «, 


acluding a |,200f. reel of 
Scotch Boy Tape. and a 
spare spool. Carriage.etc., 
1S -. Crate €1 (not charged 
if you undertake to return 
carriage paid to us No 
wiring or soldering to be 
done—just plug in ard 
recard and play back from 
Radio, mike or pick-up 
Incorporating the rew 


AMPLIFIER 
A.C.1l ‘c) 


Plus § 
® GARLAND KIT FOR THIS 
AMPLIFIER (526, plus 5 


arriage 


3-WAVEBAND SUPERHET 
TUNER UNITS, use with 
GARLANI or other 
fide Complete 
and escutcheon 


the 
high 


with 


for 
ty amp 
3-waveband 


12 guineas 


* WEARITE"’ TAPE DECKS 


a few im stock at time of writing 


GARLAND ACIV AMPLIFIER (c) 
The finest amplifier at the price 
world Max >utput 11.5 
Frequency response within 

Harmon 


ess than 


and 


Lane Tape Table and the 
UE? Amplifier, housed in 
a de luxe walnut veneered 
cabinet, and supplied com- 
cong with a |,200ft. reel of 
ape and a spare spool 
* GARLAND KIT FOR 
Tes asconsan 4715 


and rate 


then 


TAPE 


riage 


RECORDER 


THE UE? RECORD. PLAYBACK 
A met. i 


« GARLAND KIT FOR 


CONNOISSEUR. 

tw 

2188 (Cc) 

CONNOISSEUR 
erchangeable head 

gs. fitted w 


(MICROPHONES 


e 


Elac PM 


speake 
and 
VALVE E 


/ 12 gns. 
THIS AMPLIFIER €9 15 - 


v 
> GARLAND KITS< 


GARLAND KITS mean stream- 


lined construction. 


High 
Bass, treble and volume 
Standard valves used 
throughout 

1S gns., plus 15 


*®& GARLAND KIT FOR THIS 
AMPLIFIER £13, plus (5- 


carriage 


ontrols 


carriage, et 


THE NEW LANE 
TAPE TABLE .c) 


Three very fast 
wind-on rewind (under 
heads are high 
mu-metal tam 
half-chou. gap 
giving a half-hour playing time 
each side of a 

Te0Ohe nee ruct ee) 10/0 
New version includes automatic 
braking Pius 10- carriage 


motors 
and 
one minute) 
impedance 
imat 


on 


ons, with 


SCOTCH BOY HIGH COo.- 
ERCIVITY TAPE We 
recommend this tape for use 
GARLAND Tape 
Now available in 
the following lengths. |, 200ft 


with the 


Recorde 


Tw 
3 
LEAK 
LEAK R 
guineas 
LEAK 

A 
pre-am 


e a2 12.0. Ronette 


HIGH QUALITY AMPLIFIERS c) 


P 2 watt, 27 


PA U remote contr 


pre-amp 


12 guineas 


guineas 


; 600fe. 21 -; 300fe. 123 
spools (1,200ftc.) 


fier 


DE LUXE TAPE 
RECORDER 
CABINETS .c, 


Veneered wainut to take 


UE? Amplifier and Lane £6 


ding 


Tape Table 
COLLAR O 


HIGH TORQUE 


CLEA 


TELEVISION 
MAGNIFYING 


B.S.R 
TURNTABLE 
MOTOR, ™ 


REX 


44100 
(Cc) 


SINGLE-SPECD 


table Bakelice 


MOTORS 
AND . ple shaded y 

rT. P 
State ' 
clockwise required 
tape recorders 


376 


CATHODE RAY 
TUBES 


Electrostatic focussing and de 


VIEWMASTER ° 


years this is 
may be « 
edge 
bookler 


onset 


and 
ase Head 45 


or Kirk o 


of telev 


State whether for 
Shotts 


TELEVISION 


st 


sic t tion envelope 
stage-Dy-stage full size drawinr 
Birmingham, Ho 


London 


me Moss 


flection Sin. diameter ; second 
anode voltage, 2 kV max 
intensifier. 4 kV. max. Exactly 
or the ‘Television 
described in the 
june and ssues of this 
ournal. Brand new in origina 
crate or carton. 326 each 


as specified 
Osc: tloscope 
july 


Wrmeess Wor_p 


ROS, itd, 


MONTROSE 
anges, 0-6-30 
"AA 


METER Made by 
0.Cc 
nuity test 


SOpF 
}-hole fixing, sp jin. spindle length fin 
1 6 eact 6.F max.) upright meg 
with 4 ndie diam. jin., spindle 
gtr i Standard 450pF, with 


Taylor 
0- 30-300 
Moving 


r e 10. 
TUNING “CONDENSERS. 


ate diam 


max 


86 
Lr. TRANSFORMERS 
x 136 a pair 


GNORILLED CHASSIS n 20 s wg, bright 
ds Four-sided, size I3in. x Jin. x 2gin 
two-sided with two straps, size I2in. x 
price 39 each. Two sided with two 
traps, size 6 «x 5S = Jin, price 2 6 each 
OSMOR cous ound on | 
riable dust 
ng ranges 
ator, '3-35 


oma site 
Made for 


2jin x 
us Dy a 


high 

ron 
Mains 
1$-S0 


Battery TRF 
Portabie 


he above coils at 4 - 
wound frame seria 
superhets, battery 

OSMOR. COIL PACKS. 
perher 90-520 
ype TRF medium and lor 
a reactn ding, 1 6. 
battery portable receivers 
d covering 15-50, 190-560, 800-2.000 metres 
45 10. Al! che above prices include ourchase tax 
WEARITE 705 COIL PACK. For mains 
perhets vering long and short 
waves. An additional position 1s provided on the 
sw for é amophone rice sding purchase 


at 


REACTION CONDENSERS Solid dielectric 


suitable 


wave spira ) 
or 26 
Type H.O mains 
800-2.000 metres, 4 - 
g waves incorporating 
Type 8B for mains or 
ming a frame aerial 


mains 


medium 


as ¢t mg controls in 
ers Available 300pf and S00pf sizes with 
andard le Price 3 10. 
AMPLION CONveTTEs These units enable 
a battery receiver to be operated from the A.C 
Mode! AD2 supplying 90 voltsH.T at lOmA 
ts L.T. at 250 mA., price 44196. Model 
20 volt at 10 mA, and 2 vole at 0.P amp 
e 44196 ‘Model M2V 100-140 wolt at 10-20 
and 2 amp bere unit also inmcor- 
ates a voitmete Price €6 166 
AMPLION ACTIVETTES: Ory batteries can 
be reactivated by connecting them to these units 
se. They pay for themselves in afew months 
je! K.B. for standard dry batteries, £3 5/0. 
type batteries, 4440 
Single pole, eight 


one valve 


mains 
4¥ 
2.) 


voit 


Mode! HB. for hearing aid 
CERAMIC SWITCHES 
way 6« 

5.8 SQUAREPLANE DIALS 


with station 


Printed in 
names. 61! drive 

te he and glass Price 129 
is FULL VISION. DIALS. Similar to above 
b w i x Jin. dial printed in three wave 
band Price I3- 


DS NEW AND UNUSED 
DESPATCH CRATES ARE 

TO RETURN CARRI 

PLEASE ADD POST OR CARRIAGE 

AND ADDRESS 


THURSDAY 


“ wavebands 


ITE 


POST ORDERS TO OUR 
OPEN ALL DAY sATURDAY 


GARLAND BROS, Ih 


ON ALI 


CARBON RESISTORS 
watt 


ONE-THIRD TO. ONE-HALF 
15, 22 

180, 220,250, 27 

530, 600. 680, 820 


270k 
22 
All at 4d. each 
ONE WATT :50. 56, 82 
680, tk, | Sk, 22k, 3k 
1Ok, 12k, 18k, 22k, 24k 
170k, 330k, 390k, 470k 
All at 6d. eact 


680k 


TWO WATT: 220, ik, 2k 2 
4.3, 47k, Gk, 10k, 12k, 20k, 22k 
50k, 68k. 22m. All ac 9d 
FOUR WATT : 500k, I - each 

JONES PLUGS AND SOCKETS 
with robust flat pins to handle substantial cur 
Meta! housing (screen) and cable entry or 
socket as supplied, but can be changed 
male plug if required Sin-way plug @ 
complete, 19 Eight-way ditto - 
ditto, 26 


PYE PL'IGS AND SOCKETS 
temporary of permanent connectior 
or other scriened cable to chassis 
din., or cable. Plug and socket 
13 each per doz, €6 per grcss 


LOUDSPEAKERS at PRE-TAX PRICES. 
By leading manufacturers Brand new and 
guaranteed 5” p.m. moving co! 126 

energised, with output transiormer, 19 6 

moving coil, 176 
DOMANS 
(c) 


sin 


n- 


1 few GOO 60 AT 


(aso 


St AUDIOM 
PRICE 


POTENTIOMETER 


25k. miniature ¢ watt preset 
each, 76 per do 50 - per 


OFFER 
carbon pots, 9d 
100, 412 per 1,00 


METAL RECTIFIERS 


Type RM2, 125 v 100 mA 
required for mains voltage Price 46 each 
Type 140/972, 250 v. 25 mes. (with reservorr 
condenser). Smal! size ideal for test equipment 
also in place of 140 36 in TV circuits Pr 
66 each 6 | a. half-wave (or full wave wit 
C.T efmr.), price S$- each; 12 v I a. bridge 
price BG each . i2 v 4a bridge, price 226 


at Two i” series 


<e 


SENSITIVE 
with centre 
ndicator 
2 6 each 


MS (C) REQUIRE CRATING FOR SAFE 


NEONS: 85 
contact. Ideal for 
on tape recorders, mains ind 


NOT CHARGED PROVIDED YOU UNDERTAKE 


AGE PAID TO US 
ITEMS. KINDLY PRINT NAME 
DEPTFORD ADDRESS. EARLY CLOSING 


CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8 


Telephone: TIDEWAY 4412/3 


5 OBELISK PARADE, 


LEWISHAM, S.£.13 


Telephone: LEE GREEN 4038 


(@ 


WAFER SWITCHES 
iin dea. spindie. Length of spindle quoted 
from end of bush 
ip lw im. t® 
Ow paralielling gin 
Jw minature gin 


"1 3 


12- 
minature 


19. 


4p. Jw. miniature 2jin 


36 


4p. dw. fin., 19 
3p. Jw. 3 bank jin 


FIXED CONDENSERS: (pfs) Ceramic 
2, 4, 1S, 20, 27, 30, $0, 220, 350. Allar 9d. | OODDF 
1-. Sitwer Mica 10, 30, SO, 160, 170, 180 All 
at 6d. 200, 300, 1.500, 8,100. 9d. 

Moulded Mica 50, 75, 100, all ac 6d. 300, 470, 
000. 2.000, 3,000. 4,000 4,700, 5,000 
0,000, all ac 9d 

CLOSE TOLERANCE SILVER MICA CON. 

DENSERS Al! plus or minus! percent 1\00pF 

9d. each 1,000pF. |.400pF. 13 each 
16 each 


HIGH CAPACITY 
CONDENSERS 
5 (pont five) per cent 
mica and copper to! or 4: 
0 017970.F 

uF 


ip. tiw. jun 


19 Ip jw 
7 len 


> aw. meneture din 
19 
p. 1Ow., gin. 09 3- 


PAECISION MICA 
Accuracy olus of 
of stated valve 


minus 
Pure 
ver 
“(b) 0.023570,.F 
f ¢!) 0.048010,.F 
0.0$5820,.F 
0.082910,.F 

fF 

F 


e) 
f (g )&0 087 460,.F 
nh) 0.106435, ts) O.1237S0uF 
g) 0.147000. 19 
Many standard walues can 
other 
0.1 


Ts VOLTAGE 


be made up by paralie! 
combinations of shove, eg. a+ fl 
6 | 


MICA CONDENSERS 
! vy. wkg Bakelice-cased upright mtg 
] ‘= Bhin x lgin overa -each Ceramic pot 
10C 2178, 0.0002,.F S kw. wkg, high HF 
srrent, 26 each Fiat bakelite-cased ctype 
ZA2837,0.00iuF, Skw AC. cose,0.5 A. at 2-8 me 
size 3jin. «den. sustable tx or tv, 1 DP each 


Tit 

0.002..F, 2.5 kv. wkg., 1/3. 

TOROIDAL CERAMIC POTENTIO.- 
METERS. (7k, [00 wact, 86 ; 2.4k, 50 wace, 6 6. 
TOGGLE SWITCHES. SPCO, 250 voit, 
2 amp., 19; DP on-of 250 wolt, | amp 23. 


EX-GOVT. POTENTIOMETERS 
Spindle 
wattage length 


type 


5 ££22SF 
$$ £25 £22S2* 


2 
| eeweeeeeres 


rop 


a) 
232 


Ww WwW 
Carbon trop 
Ww Ww 


W W earthed siider 
Carbon Mini 
Carbon Min 

Carbon 
snused 
antity pr 


ee WN Ne NNN 
—— ee em i em ee 


7. eeee' @ 


Spindle diameter 
ces On application 


3 


CHARING CROSS (5.2) 
“LONDON BRIDGE 
(es 


S vem BRANCH 
10 mien 


©) LEWISHAM JM 


mune 


WEW CROSS 


LEWISHAM BRANLH 


OcToBer, 1952 


BUILD A PROFESSIONAL 

RADIO OR AMPLIFIER 

AT LESS THAN HALF 
TODAY'S PRICE 


A MAINS OR BATTERY PORTABLE KIT 


THE “MINI-TWIN" 1-VALVE 
BATTERY SET 


akere asePrea 


STERN'S “ RADIO TUNER MANUAL Price 216 


sailed Anse y 
A l-vaive TRF. Tusme | 

wareba 
A 4<elation “ Preeet” Superbet T 

‘ . " . 


a on media a 
A &-Valve Superhet Tuning Unit 


PICK-UPS 


20 


#3115 


mito scords, £23 4 


Mea type 


#11510 
35 10. 


A MIDGET 4-STATION “ PRE-SET "’ 


THE “MINI TWO-THREE”’ 
BATTERY PORTABLE 


ALL KITS INCLUDE 
“EASY TO FOLLOW” 
POINT-TO-POINT 
WIRING DIAGRAMS 


THE “WIRELESS WORLD” 
RECEIVER 3-VALVE SET 


x 
4 


THE “PRACTICAL WIRELESS” 
“MINI FOUR "’ 
BATTERY PORTABLE 

¢ Kattery Superhet Receive signe 


the 3-valvef 


Tadae Valves, speaker and dried hasan THE “WIRELESS WORLD” MIDGET 


1'@ fer the Asm» 
and nplete Pra 


A.C. MAINS 2-VALVE RECEIVER 
sod Moving maker ‘or €3 10 ; 


. for our STOCK LIST, it shows “*hundreds’’ of Wireless 


When ordering please include 


STERN RADIO LTD., 109 _ 


Tel: CENtral 


Wiuetess Wortp 


3-4 WATT HIGH GAIN AMPLIFIER 
, 7 se Ac Maine . 


A Complete Kit ot Parts to build a WZTEUTE eae | A S-VALVE “ ALL-WAVE™ 
| E R N SUPERHET RECEIVER 
| 


TWO NEW DENCO ULTRA MIDGET 
SUPERHET COIL TURRETS 


Both having a Rotary Turret Action 
tat b ge aa the m 
ong Wave ca 


¢ pletely ewitebing owt Rac 
complete coverage is: long wareband 
metres; medium waves 100 to S79 Met 


waves i 0 Metres 
A.V.A 
provision for externes 
very attractive appearance 
tr 
AS ILLUSTRATED CAN BE 
APPROX £€1010- 
ies © stage by stage anne 


@hict replete pr a) 


, 


THE FAMOUS WB STENTORIAN " RANGE OF PE 
SPEAKERS 


<s 


ep6atre F 
eaten 
Secee. oa: 


ews 


} ' 
| 
rporates varia! | Television. « Haynes ‘ 
rotacte thereby redueingstraycapa . F 
mum. 
Tv ar t 4 ire ‘ har 
base Fra crag, Mest . The Viewmaster Televisor.—W 
arrangement ef 465 Bes, and due ‘ e des | ery neiderat perienre 
are ¢ctreme ly sensitive and ¢7 mers tot i eT 
S 2.52 Tee. Se C1 Turret. 62 - } SPECIFIEIT COMPONENTS 
complete Receiver Circuit together with leaflet ~ ‘ sembl nat t 
a)! necessary Gate te incloded with ' rret. 1 mn "1 A a . a t a P 
can be supplied separately for . ~~ = 
ia - i ' 76 for London 
Mos hirk-o'-Shotts 


' 
A 


BATTERY CHARGER KITS 


Denco 1 F. Liner 
i : sa 

r attery 

THE FAMOUS “ SHAFTESE 


#826. 


“PERSONAL SET"’ BATTERY 
ELIMINATOR 


x 


4 r Battery 


A.at 


4 . suitat ‘ ‘ 
T E.H.T. Transformer. fr 
“Ub volt, § 


New Mire. Surplus Transiormers. [| oput 
tputi2v. Saope 21 


1 many KITS OF PARTS for both Sets and Battery Chargers 


Ipprox. cost of Post and Packing. Genetenteae, 6 
moceding rectifiers 
Oatpote. (a) 24 


& 115 FLEET STREET, E.C.4 = 


A Battery 


5814 and 2280 A 


- 


BATTERY 
POWERED 
COMMUNICA 
TIONS RECEIVER 
RI224A 


5 Valves 
Stage 


CARRIAGE 

£7.19.6 ¢,-» PAID 
NAL TRANSIT ASE 

dy s, GB Y volts 

Ri22I4A available 


using Denco 
|| Range on 


SPEECH 


g screen modu 
motete with 
125, and 
transformer 
yius various 
metal case, 


stabilize V¥R_150, 30 
AF choke, mic. transform 
condensers 

10, uw 7x 4 

(Less Dynamotor 


Ask for No XE | (OE 6 scr 


ts available at 1/3 


TRANSMITTER TUNING UNITS 


CARRIAGE 
PAID 


dented ands 
TU.S8 

1, $00- 3,000 

Ask for No * +127 


T.U.68, T 7B. T 
grade at 226 each 18 6 each 


teens REMOTE CONTROL UNIT 
No. 2 MK. 2. ZA2049! 

Consists of a woode 

hinged lid, contain 

with $00 

coll, and heavy duty 

type, |§,750 ohms co makes 

breaks with QMB switch and 8 brass terminals 
F x 80} POST 

ASK FOR No 146 « ms 


and grade at 


ohms co 


PAID 
—— 


Wrmetess Wo 


METAL (MINE) DETECTOR NO. 4 
Ref. ZA14138 
4 Cdn. design and construction, using | T4 
pentodes. Comprising TC. Amplifier, Searc 
weep Pole, Control Box ation, Test 
nit and Ruck sack. Complete less batteries in 
feted transit case 


ASK FOR No. X/H179 CARRIAGE 
PA 


Giving details and illustrations of ex-services 
tems and cancelling all previous lists and sup 
plements 

Now Ready—Price 1/6 
Price credited on first purchase of 10/- or over 


METAL (MINE) DETECTOR NO. 3 


i” 


- 


o Original Transie Case Ref 
British design and construction 
omprises : A 3-valve AF Amplifier (ARP.12's = 

VP.23 Mazda), with space for dry batteries (not 

supplied) in metal box dim 104 =x 10% = 3hin 

with lead terminating in 7-way cable socket 
ontained in a carrying satchel 
ance headphones 

search Coil, ZA.22175 or 

area 14; = 10in 

Search Coll Pole, comprising Control! Box 

Pole and pivot-eye assembly. Pole (rear section) 

and Counter-weight assy 

all Probe, Surface area 9 x Siin 

The whole contained in original ficted transit case 

dim 524 =x 14 = 1O¢in. Weight : Approx. 76 Ibs 

ASK F o. X/H.856 CARRIA aE 
mes £8.19.6 6.5 PK: 

LT 6 i, 


ZA.22755/1 


with high resist 


Equivalent, surface 


Power Requirements, Dry batteries 
S * tg volt cells. H.T. 60-90 volts 


L[JA.F. AMPLIFIER UNIT R.1355 
sstrated at right) 

The popular Sound and/or Jr 
5 if. stages, IC Ives B/VR6S (SP6 5U4G 
VUIQOA, ete metal case i8in x Bjin 
Tyin. Used. goo dition 
1N ORIGINAL CARRIAGE 
ASK FOR No ? PAID 
ind Grade in Case, $96 Carr. Paid 
ird Grade, loose stored, 426 


Vision 


Transit 


Octoser, 1952 
Bargains in 
EX-SERVICE AND 
MANUFACTURERS’ SURPLUS 
RADIO & ELECTRONIC 
EQUIPMENT 


FOR INEXPENSIVE TELEVISION 


INDICATOR 
UNIT TYPE 6H 
in Maker's 
Original Case 
Cathode-ray Tube, with 
metal screen 4/VR9is (EFSO 3 VRS4s 
£B34), various w.w. pots, switches, H.V. Conds 
Resistors, etc., built in metal chassis to fit into 
meta! box 18x 6) x 7sin. Allconcrols are brought 

to front pane! beside viewing screen 


CARRIAGE 

£4.9.6 PAID 
R.F. UNIT TYPE 24 

Frequencies covered 30-20 mcs. (10-15 metres) 


wi eened tuning, 5 pre-tuned spot. freq., 3/VR65 
5P6 Output approx. 7-8 mcs. in metal case 


Phin. x Thin. x 4¥in 
N ORIGINAL CARTON POST 
30/- Each PAIC 
POST 
19 6 Each 


ASK FOR No. X H850 

N FAIR USED CONDITION 

ASK FOR No. X/H85! PAID 
RF. UNIT TYPE 25 

Frequencies covered 40-50 mcs 

therwise as Type 24 above 

N ORIGINAL CARTON POST PAID 

ASK FOR No. X 847 30 = cx 

N FAIR USED CONDITION POST PAID 

ASK FOR No. X 772 19,6; 


Containing a VCR9I7 


ASK FOR No. X E777 


(6-7.5 metres) 


ach 


R.F. UNIT 
TYPE 26 
Frequencies cov 
ered 65-50 mcs 
(5-6 metres) _ 
able tunin 
2 VRI36 (EFS4y 
VRI37 (EC52) 
Output approx. 7 
8 mcs. in metriecase 
9) x 7h x 4}in 
Uncartoned but 

g000d condition 
K FOR No 


A 
H848 67 6 Each 


R.F. UNIT TYPE 27 

quencies covered 85-65 mcs. (35-5 metres) 
= Otherwise as Tyne 26 above. 

KF No POST PAID 

x E771 63 - : 


CIRCUIT AVAILABLE AT 


POST PAID 


POST PAID 


R355 Available at 1/3. 


Wietess Worip 09 


TIE A TTT 
COMPLETE STOCKS OF RADIO, TELEVISION AND COMPONENTS 
BY ALL THE PRINCIPAL MAKERS 


CONSTRUCTORS ! ! 


BUILD YOUR OWN 
TELEVISION RECEIVER 
London—Sutton Coldfield—Wenvoe— 

Holme Moss—Kirk-o-Shotts 
VIEWMASTER Envelope as "v6 on 


ost manufac 
Ediswan 
vern, Belling 


nplete Stocks of Components 
Available from Stock. 
BOOKS ON TELEVISION 


“nw 2uunwe 
ee Fw Ouww 


V. Rece 3 ) 
INEXPENSIVE TELEVISION 
x Service Radar Units 


k INE XPENSIVE TELEVISION 


»oklet No. 4 (3rd Edition) 
Practical Television 
Morley using Indicator Type 62 
ce List free on request) 
TV. Receiver, Blueprint and 
26 
e List free on Request) 
4.7. $5-, $7 6, $9 6 or 68'- each 
s (Morley) 55'-, 60 -, (Argus 


EDDYSTONE COMMUNICATIONS RECEIVERS 


MODEL 680X £106.0.0 MODEL 670 nc. ?.7 $§68.0.5 


ontinuos verage 30 mc 480 & FOR EXPORT 446 15 - 
ran 

—— ) ? tr nd 110-575 metres in 4 range 
Fifceen Valves. Two iF Stages. Variat 

vety a Meter. Two RF Scages 
Oscillator Crystal Filter, Push P 
Polychromatic Finish 

Reliable Reception in any part of « 


‘ 


—— (4 


mM, 


MODEL 740 £38.15. 


4.30.6 me's and 205-620 metres in 4 range 


Sm 


_ and 900-2,300 metres in 3 ranges 
mans Rece wer t2 Volt Operator Re 
»nso! Navigation System. Time Signals 
Eight Valves S*’ Meter — . C t ternational distress wave, Trawler 
System. Separate Gain Cont 
Black Ripple Finish 


py £72.0.5 
MODEL 750 £68.0.0 FOR EXPORT £49 10. 
1.7-32 me's and 480-1165 kc/s in 4 range én 4 205-620 metres in 4 ranges 


Double Superheterodyne. Eleven Valves digt Wo >it Operatior 
Sensitivity Mechanical Bandspread 
Selectivity. Separate Gain Controls 


TUBULAR STEEL MAST 
e, height 36ft. in 6 sections special 
f g. ensures very Rigid Assembly 
t43\b No base or lashings 


x H857 BT/@ Each CARR. PAIL 
wae MICROPHONE NO. 2A 
Ref 9 Pair lozenge shaped electro 

agne th at pieces with strap and lead 
ASK FOR No. X H858 66 Eact POST 6d 
TYPE | VISUAL INDICATOR 
10@ 2 For R.11SS D.F. Section. 
eading fe right, OF meter. fin. scal 
verall 4 hole fixing. 24 = 2jin 


ASSOCIATED ITEMS 


Diecast Cabinet Speaker Doublet Aerial (100 
(Black, Grey, Brown) ASK FOR No xX 7} 
ASK FOR No X 688 
Signal Strength Meter 
Vibrator Power Ur ASK FOR No. x 669 
ASK FOR No X 687 
Vibrator Power Unit Receiver Mounting Block 
ASK FOR No. X 687'! ASK FOR No. X 7 
Mains Filter Unit vole Accumulator 
ASK FOR No X 732 ASK FOR No X 66! 
oublet Aerial (SOfe. feeder 
ASK FOR No. X 731 


r 


ORIGINAL CARTON 
X 'HB62 Qtie Each POST PAID 
VISUAL INDICATOR 
b sed nditior 
xX HB62A 42:16 Each POST PAIL 
ws puTY VARIABLE RESISTANCE 
eav ts. Former length 
mbBiy with cast 
ength less 


f 2G/- Each POSTPAID 
HEAVY purty VARIABLE RESISTANCE 


Res ance 6 amps 


ASK RN x 854 2t/e« Each 
SHOCK MOUNTS Type 24 Ref 
t Base i square, 4-hole fixir 


pe 


ASK R No. X'H86! @ab. Eact 3 
METAL CASED PAPER CONDENSER 

a fd y 2,000 v.D.C Test Dim 
POST 

3d 


A.C. MAINS SHADED POLE AC. MAINS 200250 Volts 
INDUCTION MOTOR GRAMOPHONE MOTORS 


4 > Y 
te wit , ' "table ar mounted on 


, . tal plate, for crystal pick-up. Mig. specia 
27 G6 cach f ASK FOR No XK H320 58 6 «.-» 


192 PAGE CATALOGUE 
NEW LIST NO. 8&C 
Giving details and illustrator f ex-s 
tems and cancelling al! previo sts 
plemencts 


4 MILE REELS OF WIRE 
Metal Ree! Bjin. dia. x Jin. containing 880 yards 
of single PV covered Zi swe wire Weighe 
Now Ready—Price 1/6 S5D. NOE 


| Bf Price credited on first purchase of 1 - or over ASK FORNo X H85S 3@/G@ Per # OAD 
5 ) > r Ree ) 


SUPPLY CO. LTD., sit 


SOUTH 
2 BRIDGE ST., GLASGOW, C.5 2706 9 


BRANCHES IN SCOTLAND, ENGLAND AND NORTHERN IRELAND 


Wiretess Worip OcToOBER, 1952 


MAINS =— atic: 


Se D. COHEN 


pregnated and 
RADIO TELEVISION COMPONENTS 


ew & 


e—weew-ww 
ee 


SPECIAL OFFER—LIMITED QUANTITY 
GARRARD AUTOMATIC oe CRANCIS apeet. 


ee 


2eew 


Ok ee 
ca oO 


-e~N 


ve spindle 


= td as 
eoeoece 


»bs, 2 scale clips, 3 pulley wheels 
wo brackets, scale pan and back Frame Oscillator Blocking 
DESPATCHED TO ENGLAND Transformer, 46 
ONLY. 31 -. post paid Frame O.P. Transformer 
159-0. 550 ‘ r A . inductance IO hy. ratio 10: 1,96 
Tube Mounting Bracket, size 
with 4}in. dia. cut-out 
f uge cadmium placed stee 
< ABINET TOR'S ona sbe clamps. 2% 
Be tre 4 Smoothing ye 2 henry 
. oe . 50 36 
Seemann Choke, 250 mA 
4henry,§ -.; 2750 mA. S henry. 6 - 
P.M. Focus Unit 
be. 1S-. P &PL16 


above with front adjustment 


cnet ae 


é 


J TWIN-GANG AND PAIR OF 
Meater Transformer TRF COILS w 
é : e 86 
2 5 P Similar to above, but 
front adjustment, 26 each extra 
P.M. SPEAKERS EX-GOVT MARCONI CR.100 COMMUNICATION RECEIVER 2, Sus for Pullerd oF Gaa- 
— COIL UNIT, 10.2.00 s (approx bands © with 4gang Al bag ~ lye . 
: r sh Electric Tubes, $ -, post paid 
eae Midget 465 Ke 
MAINS TRANSFORM R, se b j jrop-thr bh 200 250v. or r - per pair, post 6d 
y 28 280 250 mA., 6 v. 6 ame ¥ 3 ame , . Fs, size 24x Ijin 
! moved from American 
EXTENSION SPEAKER CABINET f he nut ze, 15 equipment, 5 - per pair 
‘ with Ela ) PM. 38 -, 5 post and 5 lron-Cored 465 Kc. Whistle 
“ ia rdate wer pack Filter, 26 
Standard 465 Ke. 1.F.S. Q@.120, 
wares Sin. EXTENSION SPEAKER nplet n d, 34a lg x Ifin., per 
22 


4 gree 6 PAF 


rm. focus Unit for any 
! tube, 35 


Television Masks. White 
. Fin. with glass, 7/6. 

very ene orn BATTERY SUPERHET PORTABLE COILS r 12in. with armour 
wave frame aeriala g- wave loading sed as rial pl 1S-; Sin. white 


Midg cored screene M : rng , th « " r soiled, 12/6, plus 
y 465 K 


96 

165 KC MIDGET 1.Fs 2 ze " d r tp t Valve Holders. Paxolin inter 
. anufa F aligned adjustable dus res f nal octal, 4d. each. Moulded 
i216 hese item » POst paid nternational octal, Vd. each 
i = - ceramic, 7d. each. Moulded 
soiled, 6d. each 

ONSTRUCTOR'S PARCEL 
si a val veholde t t speake he former, twin Screening 

7 , : : 3d 


Ky ’ ) r b F Three-bank, 50 pf.. 13 Four 
: bank, 50 pf. 18 
IRON -CORED CO'LS on AMPLIFIER CHASSIS, 
xx es ed wit x fre r y or t 8 gauge aluminium, SS vailve 
86 holders, transformer and 2 elec 
trolytic cut-o if Thin 
OUTPUT TRANSFORMERS hn 2 ohn pre tape ae aa“ al 
49,4 spe er ack : Twin Gane Lad Aomeng 00037 with 
2 e 42 2 spee ‘ yd and 14 perspex dust-cover and trim 
$6 mers, 86. Post and pkg. 6d 
Mains Droppers, 0.3 amp 
Twin-gang 0005 w f te 75 pf hms, tapped 280 and 410 
: f NV ¢t : 4- px 5 7 ohms, tapped at 
re 3h x } 
. Television Chassis 
Trimmers B gauge ec 
Ceramic PF 


~ 2 “ 


75 pf 


Twin-Gang © ” 66 AF ¢ Telovislan Coils bund 6 3-gang .0905 with separate 
denser, 5 ? Push-back connecting wire re lg xj “ f . 


Par 16, paid e, | ~ each wit et. size 44 x 3x Idin.. 76 


n each section for $.W. tuning 


Terms of Business: Cash with order. Despatch of goods within 3 days from receipt of order. Where post and packing 
charge is not stated please add | - up to 10 -, 1 6 up to £1, and 2 - up to £2. All enquiries and Lists. S.A.E. 


SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS DECLARATION !S APPLICABLE. 


23 HIGH STREET (Uxbridge Road) ACTON, W.3 


Hours of Buwness Saturdays 9—46 p.m. Wednesdey 9—i p.m. Other days 9—4.30 p.m Telephone ston 590! 


TOBER, 1952 


Terms C.W.0. or 
c.0.D “~~ 
under £1. 

1- extra under a 
16 extra under 23. 15 


Wire_ess Worip 
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Wellington Street, Leeds 1 


RADIO SUPPLY 


Open to callers: 
9 a.m. to 5.30 p.m. 
Saturdays 


1 p.m. 
FULL PRICE 
5d. 


watil 
LIST 
TRADE 


SPECIAL OFFERS. 


69. New 
4 HLF. Pent 
BATTERY SET CONVERTER KIT. 


459 
ELIMINATOR & TRICKLE enaneen 


and € 
nme | ectrolyts and 


H.T. ELIMINATOR 


21%. 
BATTERY CHARGER KITS 


4 


COAXIAL CABLE, 
DIAL BULBS, \ 
69 


NEW EX-GOVT. VALVES 
ihe ei 


ELECTROLYTICS 


‘Tubular Types 


= 


- 
wewewrnrn 
-eeeue~-@ 


Sauk 4 
Sul 


wr \ 


8-AuF 450 V 

&-amif yoy 
8-l6uF 450 V 
16-l6uF 450 V 


- 
- 


- 
oes fF eeu 


ers re 


one 


00 a0 xt as ot ot 
SPE rrr 
Paaaa 


= 


CAN TYPES 


10.11; lax 
128; 


ALUMINIUM PANELS. iSswe inx 12m, 56; 
3 Sin , 8/3. 


_—s" MICA CONDENSERS. nasal 
at Popa 
Ah 


1Opsgat 


ul HM asa 
uF 20OpgsF 
in dosen one type. 


yueunAR wine. anaes CONDENSERS 
i] V wy 


5m 


6) = Sin 
mn piete 

Chassis 
yured 


plus carr 


vou CAN BUILD 


I.RF. ¢ 


005 mid 
2%. tand 
ind DP witch, 29 


Pye coaxial plugs and 
led type 5-; 

Sincot hung 

100 obms 

02 mid 

Coil Formers jin 


EX-GOVT. ITEMS. 
76 dos. prs. | 


FOR nmap ONLY sins Trams. drop 
tv bh Pritmary 230-250 v 
)-0-300 V 100 mA 

A, 29%. 


VOLUME CONTROLS wt! 
WOUND POTS : 


> er 


tndles, all valur 
R 


P.M. SPEAKERS. 
‘ 13 


~™ 1589; 
169; luvin. G 


M.E. SPEAKERS. 
" 295° 


R.S.C. MAINS TRANSFORMERS 


Fully Guaranteed 


Primaries 200-230-250 V 


Tor SHROUDED, herr yasees 
250-0250 V 70 
Midget e2 ef 
2600-200 V TO mA, 6.3 V 
\t) \ sw 4.6 \ 
OV 80 A, 6.3) 
a0 V 4.6.3 V 
20 V 100 
S00 lOO + 
5V3A 
0 V 100 


350-0- 35 


» Vv 


CLAMPED UPRIGHT MOUNTING 
250--250 V 80 mA, 6 
)V 100 mA, 3 V 6A 


350-0350 V "100 nA. 63 VGA 


FULLY SHROUDED | tow 
2500-250 V 40 mA A 
Midget type 2$-3-Sir 
150-0-350 V 70 mA, 6 V2A 

250-0-250 V 100 mA, 

O45 VBA 

300--300 V 100 mA 
O45 VIA 

350-0-350 V 100 mA, 6.5 V 
O45 VBA 

30 V 150 on 


350 V 1608 


350-0-350 V 250 
O26V2A,4% 


Interleaved and Impregnated 


50 c/s Screened 
FILAMENT TRANSFORMERS 
? 6: \ - 
sey 1" ; é 
B3 


Pol) ‘A by series or pe 


CHARGER aE 


139; »1 
04-01 ‘ 


=- 
een @ee 


— 
= 
saa-aceeneads 


= 
*-ow 


ELIMINATOR TRANSFORMERS 
s, 120 V @ mA 
V aVQA 


tang d TRAMSPOREERS 


‘entode 66: 1 for 354, et 


Qhor 15) 
Watts to match 6V6, etc 


18 to match 6L6, ete., to 30 
Watts, High Quality, sec- 


wound, 6L6, KT66, etc, © 14Q 61/0 
m type exact to author's spec. as 


WE CAN QUOTE FOR QUANTITIES OF 
STANDARD OR SPECIAL TYPES. SA.E 
PLEASE WITH ALL ENQUIRIES. 


WIREL! v r OctToser, 1952 


7th YEAR. OUTSTANDING VALUE FOR MONEY 


THE A.C. MAINS R 1155 COMMUNICATIONS RECEIVER 
AIR MINISTRY COMMUN! ag caelyee ype 
CATION RECEIVERS RIISS 
Brand New « 
Aerial Tes 
BRAN 
me 4 ® BRANO NEW RECEIVER ONLY 
Lit 196 6) POWER PACK, OUTPUT STAGE 
AND SPEAKER y rs r NLY €$ 10 
" - THE , ? ECEIVING TAT N 
2 f ARE LAVA 
<9 10 iF STRIP TYPE 194 


1155S POWER PACK AND OUTPUT STAGE 


BRAND NEW ON 
ROF | RECEIVER 
4 age 


63 EB34 
R 1355 RECEIVER 
“vag 


GEC VHF 10-VALVE 
~ va a 


MAKER 
a UNIT 14, 

2 N 25 tage etc. 2 
R 1355 COMPLETE WITH RF 24 Y 59 6 (carriage et 
(NaCATOR UNIT TYPE 6 a 6 T / 


EB 34. and 


NLY 796 (carriage etc. 7 6 
PYE” 45 Mcs STRIP 


C J VOLTAGE CONTROL UNIT y as 
> 100 MICROAMPS METER 
alt ated 
-AMPHONIC PA SPEAKERS f t ts e ‘ nents aoe omaies we & 
: ; ped . fay i be C VIN MAKERS 
<4 4 0 ‘ T NLY F906 
CONTROL UNIT 454A 50 MICROAMPS METER. 2 Flust ting A 
A movement wh re 4 " BRAND NEW 
MAKER ARTON NLY 4s 
VCR 97 CR TUBES All guara 


WANTED bin MAGNIFYING LENS FOR ver 7 TUBE. 
ed N e 
ET4}36 TRANSMITTERS A page ale 
B8Clli FREQUENCY METERS TRANSFORMERS. : 
ARGS EDDYSTONE RECEIVERS os : 
4) 


VIEWMASTER TELEVISION COMPONENTS 
EXCELLENT STOCKS PROMPT DELIVERY 
A ’ 6 Ediswan-Morganite Resistors 


OA 4 65 Re 


408 


8 ¥ a 
EASE A 6 PER TRAN 
TRANSFORMER 
iv.4 v.. 6v., By 
30 v.. at 2Zamos from 
TRANSFORMERS 
76 
Ne 4 i. 36 
Viewmaster Coil, and Choke 
196 and RLY 22 64 postage 


1g combination o 
Weight tiibs 


postage | 6 
15a ONL 


200 Brand New Sperry Directional Gyros. 106A 170 (640370 r h th e . 
For EXPORT only nace attemn Mirhen ash wi order pleasc, and print name and address 
learly. Amounts givenfor carriage refer to inland only 


Many ‘tems prev ously advertised still avaslabie 
SATISFACTION |S UNCONDITIONALLY GUARANTEED 


ANY GOODS RETURNED CARRIAGE PAID wituin Avs | U.E.1. CORPORATION 
Radio Corner 138 Gr 1 Road, Lond wel 
H. P. RADIO SERVICES LTD. meen. GS ae See ah Set 


55 County Road, Walton, Liveracel, 4 days. We are 2 mins. from High Holborn 


. a4 Established 1935 and > mins. By bu aa) King's Cross 


Octoser, 1952 


Wrmeress Wor.p 


For Quality Bargains 
Best Buy 


Aliays= 


at BRITAINS 


. > 


THE "N” MODEL 


At last we are able to offer this up-to-date version of the 
famous RI1SS, and a go by the number of enquiries we + 
have had for this mode! we advise you to place your order 
ear'y 

The main differences between this later version and the , 
normal type are the inclusion of the SHIPPING and TOP 
BAND of |.5-3 Mc's (100-200 metres), and the greatly im- 
proved super slow-motion drive. In BRAND NEW condition 
c17 19 6, plus 106 carriage and packing in original transit 
case 


COMMUNICATION RECEIVER Type RIISS. 
d as one of the finest receivers obtainable 
ar with the set we Can supply an authoritative 
circuit and descriptive leafiet at 1/3 post free 
tested before despatch and are supplied 
receiver gladly demonstrated ¢ 
for an additional 10/6 che set is 
ABSOLUTELY BRAND 
ed for only €7/19 6, plus 


wre 


Ac MAINS POWER PACK OUTPUT STAGE. 

es this receiver t« _be operated direct from A.C. mains 
4 nne w impedance speaker (speaker not 
£4 10.-, ws 36 carriage This unit is manufactured 
es from first class new components and valves, and is 
case Byin. x 6jin. x 4in. All the necessary 
ed and included in the price. NOTE— 

ARANTEED SIX MONTHS 


££ SAVE MONEY €£€ 


Brand new RIISS, A.C. mains Power Pack and Output 
stage complete for ONLY €15/19 6, plus 126 suvetage and 
packing. Offer does not apply to " N "’ Mode 


SHORT wae ENTHUSIASTS We have some special 


Bc4s5 COMMAND RECaIveR covers 6-9 Mc . 33-50 metres). Com 
ves 2SK7, FC 12SKB, 1.F. 12SK7, LF. 12S5K7, Der 
BF 2 tpu 246 Brand new in bie k crackle case and 


plete w a 96, plus 2/6 carriage 


plete w 


searcttatne oy emt vvre 67. This unit is essentially a heavy duty mains 
wer 5 -. 50 ¢.p.s. operation. it contains a heavy duty 
sf olt windings, $ volts and the H.T. is 345-0 
hoke, appropriate smooth ng condensers, rectifier 
tion there are sundry SP6! valves, er wh 
726. s 76 carriage 
gn ag cgh UNIT 115 
very similar to the above with the heavy duty mains power 
onsists of a SZ4 and nine EFSOs 
they are a real snip at 626, plus 76 carriage 


’"SCOPE + pedlgpeed —s an oscilloscope ? 


two indicator units which 
should interest you 


he ne up 


s probably better value as i* contains more vaives and 
sbe employed is your old favourite the VCRSI7 
static tube which can be used for ‘scope work or gives 
nt picture when used for T.V. It is used in exactly 
he VCR97 and employs the same voltages, base con- 

not suffer from cut-off and in our opinion gives a 
etter than, the VCR97 Call during viewing hours 
mplete with three EF50s. one SU4G, four SP6is 
extremely cheap at only 79/6, plus 76 carriage in 
"BRANC NEW Wireless World" ‘scope leafler 


TELEVISION 
45 Mcs '' Pye’ l 


receiver jon fre 


Strip. A 
“ €FS 


A nains 
y surtabie for altera 
tains 2-EFS4, |-ECS2 
pack Note the price 
Ri3ss Receiver The justly far re ver unit spe 4 the 
expensive v k Va 5 & i VR92 VUI20 and a 
$274. BRAN NE wy plus 7 ‘ t box 


RF Units for che R135 RF24 or RFS modified to 


nd or vision for 32°6, plus 


Special Offer of brand . 1 uf 
i for y 210 T 


tuned to frequency 
heapest way of making that 


bin. Magnifying Lens ( C 

perspex, special price 226. ¢ post ost 
area 

Coaxial Cable ohm at | - per yard— 
by post his 4 i not ex-Govt 


T.¥. PRE.AMP 


First grade, oi! filled 
doubles your picture 


minimum '0 yds 


ses two EPSO's, tunes to 45 Mc/s. but 
». Wich valves 19/6. Less valves 10- 


earns TELEVISION.” This book describes the building 

a TV. se g ex vt equipment. Price 29 post paid 

‘T.V. FAULT Seeqpeeee * has BO pages with a large number of phot 
graphs taken { Televisor screen. Pr wen ie, post paid 

“A PRACTICAL OSCILLOSCOPE ' Complete constructional data 
¢ 29 post pad 


TRANSFORMERS Aj brand new and unused 


WELDING TRANSFORMER put 230 output 12.6 volts 
tapped at . va 2¥ t7 t 48lb Prico only 
62/6, plus 76 carriage and packin 


ex. ADMIRALTY MAINS TRANS 


withfu re pra al diagrams 


Primaries standard 230 volts 
1) 300-0.300 volts 


30-VOLT TRANSFORMER. secondary 30 
2 a., tapped to give 5.6 , 24 and 30 voits 
ountiess us € harger tra ser nent trans etc 


17 6, plus post 4 new and 


METERS 


50 mIcRo- AMP METER As used 
din ush and new and boxe 
100 MICRO- ‘AMP METER. jin. flush o 
turer 2 artons he scale is calibrated: in 
c-w e Very scarce and an exceptional 


$00 MICRO-AMP. METER. 2m square. pane! mounting 
original car brated 0-500 f nat 15 - 

EFSO (VRP! REDOSYLVANIA 
British makes als . - h, tested 
Many other valve t 

SPARE C.R.Ts 

(E4103/8,4 FEV 

shield $ - extra 

HEAVY DUTY RECTIFIERS Fu 

tifier has m0 . ns Brand ne 
3/6 carriag 


Brand new 


an types at 8/6 each Brand new 
Postage 6d. on !-4 valves 


CHARLES BRITAIN (Radio) Ltd. 


a 
04545 


't UPPER 
LONDON, 


One minute from Le ceste 
Shop Hours: 9-6 p.m. (9-1 p 


SAINT MARTIN’ A 
w.c. 

Square Station (up Cranbourn Stcreet) 

Thursday) Open all doy Seturday 


114 Wmeizss Worip Octoser, 1952 


UNIVERSITY RADIO LTD. 


Offer Guaranteed Used Equipment at Attractive Prices 


Soundmirror Portable Eddystone 640 Model, as new 22 10 Emidictor Office Dictating 
Recorder plete with Eddystone 750 Model, as new £37 10 Machine, complete with all 
ropnone, a6 new Eddystone 358X, complete with accessories and trolley, as new 

5.5. PALM. 4 Disc Recorder all coils 100 Kes to 3! Mes, less BS.R. Professional Recording 

plete two metal cases power pack. first ass condition Amplifier, with m xing for two 

Sound Magnet 3 speed tape re microphones or one micro 
corder with 10 wart amplifier phone and either gram or radio 
less microphone bass and treble equalisers, 

Avo 1948 Roller Panel Valve it De output for monitor 
ne as new LS meter which can be 

Wharfedale Goiden I0in. Unit A gg Lew 26a Circuit c used for recording or PA 
ban Analyser, complete with probe as new 

ge A sty — pipet as new German Broadcast Type Con- 
aig rhe $ Large selection of Valradio O.C denser gpa com 

«. r a plete with pre-amplifiers and 
pecan pe naapter, 4 : ae — = sAiites two heads, in perfect condition 

Evershed’s $00 Volt Gridge Radiovision V.R.55, as new New Professional Tape Re- 
Megger, a: new Latert model Emidictor, come corder, incorporating Wearite 

Clifton Tape Deck, « “.* with all accessories, as new tape deck, high fidelity high gain 

‘ sere Hammartund Super amplifier, in portable leatherette 

6.2. 7.K and RX 400 m. as new, complete with case. Less microphone £120 0 
r able case w . ‘ original power supply and loud Sound Sales 1949-50 DX plus |. 

Brierley Ribbon Pick-ups speaker 420 with tone contro! unit and six 
new and boxed with Sawyer Disc Recording Unit, watt amplifier, as new £26 10 


4 R.O Senior Rack 


~ rR we 


f synchronous type with cutting Electronic Key by Electric Eye 


) ) 
Avo Model 7, as 0 head and tracking gear in Equipment Co., U.S.A., as new 
Avo Model 40 0 perfect order ais 0 0 n perfect working order 
e have a large selection of British and U.S.A. Valve Testers, Test Meters 
* j inal Generators, etc Your enquiries are welcome S.A.E. please. 


THESE (TEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 
CASH OR CHEQUE WITH ORDERS ALL ITEMS LISTED ARE CARRIAGE EXTRA. S.A.E. PLEASE 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 39a (opposite) 1S OPEN ALL DAY THURSDAY 
Phone: GERrard 4447, 8582 and $507 Hours 9 to 6. Thursdays 9 to |. 


NIKAD SUPPLIES 


13, Church Road, Edgbaston, Birmingham 15 


POWER UNITS TYPE 87. RECEIVER TYPE R.1355. New, in origina 
» black metal case te By x 4 «x 64:0 ransit case, complete with al! valves, com 
24 v. input, 65 v. at 24 a. and 250 v. ac SO mia ponents etc. as specified for the Inexpen 

te 1S - eact arriage paid sive television +eceiver $0)- each, carriage 


paid 


TRANSMITTER RECEIVER TYPE I134A - 
ete valve ‘ Ta-Rx TYPE 104 
1" a Ar chove but 12-v. input. 20/6each, carriage ELECTRIC MOTORS made by Crompton 
418 es 4 aid . 7 Parkinson. [/6thh.p. Single phase. 220-250 
volt: A.C. Standard r.p.m. Resilient mount 
ng. Fitted with Thermal overload switch 
RF UNITS New mn original crates. €S each, carriage 
Type 15a 2 T r r units need GERMANIUM CRYSTAL DIODES we 
f escrig € nt Midget size with wire ends, 3- each, post 


2s paid 


a 


LOUDSPEAKERS. 
6jin. in P.M. made by Plessey. Less ourpur 
a ye VOLTAGE REGULA 32 MFD ELECTROLYTIC transformer. New stock, 11/6 each, carriage 
a CONDENSERS = 
450 ¥ D 19% each. post paid 


Re 304 nole ~ 
a 276 


MAGNETIC RELAYS 24-VOLT. 
SERIES BOOSTER Re 2712 pu OUTPUT TRANSFORMERS Ref 5C 849. New, unused and individually 
put 24 27% « rriag Type 2A.20497 esigned for pp output boxed Complete with outlet plug. 7/6 
2 = E35 and capable of handling 12-/5 each arriage paid 
te quantity 17'- each arriage ¢ 


—ExX-A.M. COMMUNICATION RECEi 


VER TYPE RIISSA KEY AND PLUG ASSEMBLY Wo. 8 
vaive New condit HEADPHONES ZA.4354. New condition, but not boxed 


at 49180 ea Type DLR I, 2 and 3} th 3 Compiece plugs and straps 7/6 each 
nd plug. 9% - each, post paid arriage paid 


MAIL ORDER ONLY TERMS, CASH WITH ORDER OR C.0.D. EXTRA 
ALL ENQUIRIES SAE. PLEASE 


Satisfaction or money back guarantee 


5 Harrow Road, Paddington, W.2 


PADdington 1008 9 and 040! 


ae 


CONTINUITY METER 
ms and 100-200.000 ohms 
4j-volt internal 

' Original price 

d new, £44- 


mid. 2.500 vw... metal 
olytic 8 mid 450 ww 


BOWTHORPE 


CONDENSERS 


bakelite, 26 Electr 


60 mid. x 40 mid. 350 ww. size 
7 6. Bias condensers 25 = 25 mid., 530 x 
; SO =x $0, 3-. All new stocks 


ve voltages are when 
VING COIL METERS (Brand New 
mA. square panel mounting, 2:n. scale 
panel mounting. 2in. scale 
mounting, 2in. scale 
20 amps square panel mounting, 2in. scale 
300 v. square pane! mounting, 2in. scale 1 
)-40 120 A double reading round scale ! 
round flush mcg., drilled flange -— 
200 ohms per v. each 
250 ohms per v. each 
Range 0 3000 « 200 ohms per v. each 
Desk Type 2)” scale 


L.T RECTIFIERS 


O mA, square 


v. square pane 


coee eeoccc! 


eoeoo 


ceo~ 


0 500 v. | mA 


300 v 
WESTINGHOUSE 14D 972, 


G £ C. METER RECTIFIER, | mA 


3 wave band 

T. 465 ke. pair 
465 kc. pair 460 
s © 


WIRELESS Wort 


OSCILLOSCOPE TYPE J8P! 


pleasure in offering as 
simplicity and ~ 
reliable 
ngineer 
due to its 
aterpretng 
ansmitters 


SPECIFICATIONS 
Amplifier 
ed 100 < sto 3k 
range Sc/s — Wk 


Freque 


Dimensions 


Price: Brand Ne 


PYE 45 Mcs STRIP. Specs 
M.O.5. Type 3583 Units ze IS 

Zin Complete with 45 Mcs Be 
12 walves. 10 EFSO, EB34 and EASO 
controls and hosts of resist 
Sound vision can be incorporate 
chassis with minimum space New 
Modification data supplied. Price €S 
paid 


orsand 


INDICATOR UNIT TYPE 
unit contains VCRSI7 Cathode Ray 
complete with Mu-met scree 
4 SPéi and | 5U4G valves, 9 w 
volume controls and quantity o 
condensers. Suitable either for basis « 
vision (full picture guar 
scope. ‘Scope constructional cir 
Offered BRAND NEW 
packing case at 796 


resistor 
anteed 


tess re'a 
Plus 76 ca 


STROBE UNITS. Bran 
cartons, these contain 6 
| SP6!1, a host of cor 
transformers, chokes 
pots and 5 smoothing 
16in. x Bjin. x 7hin. On 
carriage 


RECEIVER RI3SS. Ax specified 

Television Complete with 8 valve 

| each SU4G, VUI20, VR92. Only SS - 
Brand new in original packing case 


RFS, 25 - ; RFI6. $96; 
Owing to  thenived quantities 
only with RI35SS's 


CATHODE RAY TUBES 

VCR97. Guaranteed full picture. 4 - 
VCR517. Guaranteed full picture. 40 - 
3BPi. Suitable for ‘scopes. 25-, carr. 3 


these ur 


RECEIVER UNIT TYPE 159. Size 8 x 6hi0 
x 4jin , containing VRII, VRI2 V66. VR6S anc 
24 v. selector switch. New condition, 15 - 


WALKIE-TALKIE TYPE 46, complete with 
6 valves. 2 VP23, HL23, OD OF25. TP25 and 
ATP4, aerial rods, i F 
in new condition buc less transmuttir 
ponents and coils removed by M.O 35 
paid (less valves 14 -) 


trans. | 46 Mc's mike trans 


No. 38 ‘WALKIE TALKIE” 
RECEIVER, complete with chr 
Junction Box and aerial rods 
range 7.4 to 9 Mes Al 
tested before dispatch 
police forces. €4 1946, 


TRANS 
at mike. ‘phone 
nm canvas bag. Freq 
units are as new and 
As supp 
carr. 26 


ed « versea 


TUNING CONDENSERS 

2 gang .0005 standard § «pir 
trimmers 

3 gang .0005 with 
+ spindle 

M, idget two gang 
Size Zin. x gin. x Egen 

Midget .0005 mid 2 gang tuning 
Size only jin. « Ifin. x Ijin 

Or with built-in trimmers 

Two-gang Midget. .0005 with 
button assembly. Suitable for car rad 


ceramic 
000375, with er 


ondenser 


4-way push 


etc 8 6 


A COMBINED SIGNAL TRACER AND 
ook OSCILLATOR 
an be used for 
w “Out any wit 
— sutput on 
ly sensitive, responds to signals pic 


an ordinar ng seria 


rcuitis that of a high-gain 2-stage, resistances 
coupled audio frequency amplifier, employing 
3 miniature |.4 valves, with a 3-in speaker 
tput of the Power Amplifier stace 
being that as this unit is 
with safety on A. 
attery sets The complet 
abinet (size 6in. = Jin. « 
tlery weighs only 4ib 


neat Nee eae oe 


hall be pleased to supply a compiet 

"e above. right 
including 2 [T4 

jin. speaker and portable case and 
for 44196. Concise 
supphed " preferred cw 
nstructions only an b&b supplied for 

requ be assembled ar 

or extra charge of 15 - This is a highly eficiene 


strument, and MUST for every rad man, 


nstructio 
r ts 


red this unit will 


Sin. ESCUTCHEON 

able plate glass and 

7 6 each 

a a ¥. pe ey for VCR97 
v. 2-0-2. 4- 


Brown bakelite Suit 
mask for 9in. cube Price 


input 


€. H. Tr. TRANSFORMER for SCPI nput 
290 st 3.280 v. at O6 am..20-24. /- 

MAINS TRANSFORMERS 250-0-250, 90 mA 
63 5 Zamp. input 110 v.250v. I, 


3 amp ¥ 

post 9d 

EX-MANUFACTURERS. 350-0-350, 100 ma 

63 4 amp. 5 v. 2 amp input 200250. 25. 

ne ye od —— 350-0-350. 90 mA 

4 amps. 4 3 amps, input 200250. 1866 

DUAL PURPOSE TYPE 350-0-350, 80 mA 
4 t 3amps,. Sv tapped at 2 amps 


yivanian 


silver 


Brand new origina 
brand new origina 
or silver ex-units 
43, 126; vu 
154, at 9 


valves im stock Send 


Send stamped addressed envelope for 28-page ComprehensiveCatalo 


OPEN MONDAY TO SATURDAY 9-5.30 p.m 


(THURSDAY | 


p.m.) 


VALVES!! 
RECEIVING 
CATHODE-RAY 


IMMEDIATE 


Office 


GROVE, 


GULiiver 1399 


* | MENdon 1617 ve 


PROBABLY THE LARGEST 


WHOLESALE & 


OCTOBER, 


TRANSMITTING 


TUBES 
uality - British and Ame 


n Make N lar Expenditure 


LARGE QUANTITIES & GREAT VARIETIES 
DELIVERIES 


and Stores 


ACTUAL STOCKIST IN) ENGLAND 


TUBES!! 
MAGNETRONS KLYSTRONS 
PHOTOCELLS ETC 


Ir 


FROM STOCK 


ELECTRONIC 
ENGINEER & STOCKIST 


LONDON, N.LW.S 


Overseas Shemanskee London 
(Inland: “* Shemanskee Norwest London 


EXPORT ONLY 


OUTSTANDING OFFERS FOR 
EXPORT ONLY 


USA Radic » & Ra dar Equipment 

RCA TRANSMITTER 4336-8. HK. I 
AIRCRAFT TRANSMITTERS M 
} 


RADAR IN ATIN SUIPMEN dei VF 
AIRCRAFT RADAR eve APS<4 
AN APN RA a METER EQ MENT 


Spares (Radio and Radar—U SA 
. AA aft. Na 


RA ARK 
British TR (Xx 4 
Power Units, Wavemeters 


Generators, Dynamotors 


Aircraft Instruments and Accessories 


a 


BRITISH SAROZAL LTD. 
| BRISTOL HOUSE SOUTHANPTON ROW, LONDON, W.C.1 


ASEAS B ERS AR RDIA 
WAREH 


ENGLISH ELECTRIC COMPANY LIMITED 


GUIDED MISSILES 
RESEARCH AND DEVELOPMENT 


1. ELECTRONICS, RADAR OR TELEVISION 
ENGINEERS H.N.C t Degre il ctrica 


R 


2. ELECTRICAL ENGINEERS with H.N.C. or 
iterested in dS r hanisms, Computing 


3. PHYSICISTS 
ele n, ¢ 
without | 


Please 


Central Personnel Services 
English Electric Co. Ltd. 
24-30 Gillingham St., London, S.W.1 


OCTOBER 


World 


Wireless 


Wrmeaeess Worip 


Classified 


Advertisements 


2 \\nes or lees aad 3 6 tor every additional 
or the reo! ace lines 6 words bers 
words plas | Address replies Box 0000 Wir 
orld Dorset House, Stamford $1... London, 5. s. 1 Trede 
Giscount details avaiable on application. Press Day 
Sowember 1962 issue, Thursday October Sad. Bo respoasi- 
dullty eeeepted for errors 


WARNING 


Meoders ore worned thet Government surplus 
penents which may be offered for sale 
e ut ms carry mo menufecturers 

Many y of these components will heave 
ic special purposes making trem 


ai with any complaints regarding 
hn Components pur chosed. 


he ded mg th. AND Apope spans 
k PR yU¢ 
We. 


drements 
ar tape recording 
] requirecnents we:— 
55. Goidhawk 


amp ifers, bass 


whip mermally fou _ 
5, Other amp... 
trom £38/7/6 end 
Full details from 
ok, Hants ( 7O0se 
nassis Dow sevauadbie 
superhet fully 
1 compiete with valves 
“ 


F 4) 
RECEIVERS AMPLIFIERS gunevua 
ND SECONOHAN 

ad fers i £8 Box 

*902 


Dulverton, 


fO89 

1032-B perfect, 
Butlershaw, Brad- 
7079 


receivers {o cases.- 


arge number 
pe meter, 


vari ous mabers, 
nvited.—49. Hay- 

N.W (9083 

oce. also ARad 
Requirements please 

Grove Green a 
0os5 

t as pull output 

“a inet specially 
overytn ng of the best. | 
£45 


led chassis for | 
rmer, switches. 


o radio chassis. with 

e cabinet; £10 

Westfie id Avenue, Harpenden 
4 707 


ricatix ns receiver porters 
5 recet a th perfect 
Radiovision Serv ‘oo High st 
i Tel. Hoddesdos $103) (8974 


as . = 
902 


: Partridge— 


WILLIAMSON 


1 bestethdalinal TRANSFORMER 


To convert formul# to actual 
performance implies the use of 
the very highest standards in 
the materials and workmanship 
employed. Since the inception, 
in 1947, of the now world 
famous Williamson Amplifier, 
Partridge * to-specification ” 
components have been the 
insistent choice of the experts. 
This transformer is available 
in a varied range of impedances. 
Secondary windings are brought 
out to eight separate sections 
of equal impedance. Stock 
types comprise 0.95 ohm, 1.7 
ohm, 3.6 ohm and 7.5 ohm 
sections. 


Potted type (as illustrated) £7 5 
De Luxe type 34 .. £6 16 


Full technical data on request. 


PARTRIDGE 


TRANSFORMERS Rte 
Ho1NUCH ROAD KINESTM BF MASS 


me wer i a 


AS" ING RP 


sa, & ‘ Box 2502 
LOUDSPEAKERS suRPLUS and 
SECONDHAND 
ad TURNER 215. as new; &7 
(6986 


vndilion as 


‘Buxt on Ave 


Axlor 
qua! Mas 
abinet 


as er Sox 901s 

Ree ea m London E17 
i —8 t nth only 

vudspealers 

ea four 63 

ARKER 144 
to — 
hase inverter 


The Banner 


L hy le 
LL types t rotat ne electrical 
eave avai 


alternators 
; s) in & Position 
power ransf ers. a8 act 
tgrets we wi © quote for 
or home o 
blectr Skva, 2%0v 
starting 


nanent magnet feid 


rr gy 


mt . ward Lordecroft Works, Haverhi 
ys 


NH Pearce new mode! diese! allernator piant 
m welded steei frame 250 1,50 Skva pilus 
Petters iatest AVAIL. air-cooled 
elt-dri alternator seif 
mt y winding 
“0 tTpm. dc. out 
inting and 
ughting 
whee is ant ie oe and 
ssh-button compiete 
cabies. 24v 
engine 
oe 


w we deliver 
concrete bed given {ree 
ion and photographs 

ALSO 
W ater-cooied 
ALTERNATORS 1.500 rpm. “ press- 
butten start automatic voltage contro 
put external equipment type as fitted in 


th of f 
Al TERNATORS » 
5.000 rpm a 
. ievision model. same price: volt- 


interference free 


| special fitted redio and tele- 


vision filters. 
llov 4 


also) «6supplied§) = without 


ng 
THE above are the latest products of British 
sfacture, and are guarentecd for 
Getails of plant 
ait or rotary converters 
which required: terms ¢.7.o., pro forma invoice 
¢.0.4. (post goods only) 
T W PEARCE 66 Great Percy St ¥.o4 
rA 


nea nee 
DYNA oe. MOTORS. ETC. SURPLUS 
ND SECONDHAND 
yi: little used. 250+ DC 
240v cutput. cost 


A 
o.no—Gom pass ® 
a? : ke eek: 


Morse a4. ce units, 
ia4 “Oni lands Drive, Slough 


‘ 
‘ 
4 
F 
é 
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- 
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Wire x 
* MANUFACTURERS pega, Taisen. tansy Tig 1 
* RESEARCH ENGINEERS oon te M. « J. PEARSON 
* UNIVERSITIES Gr 4 FrER 
* AMATEURS, Ete. fons, 
< “ e ‘ . RECEIVERS TvPe R.11SS n perfect 


4 
‘ aive Rt r tron ere with 10 waives anc 
We hold } t tock on the f i ‘ : 


ked in original Transit Case. €9 1S © 
South ¢ tof Ex-Government sur- . Mayne i, St. Mary 
plus electrical, radio and aircraft TEST EQUIPMENT SURPLUS AND 
SECONDHAND 
equipment. » 1 for our new list Ne t ~ 


et ‘ ? tail over OO 


THE FO WIN EARANCE LINE 


NEW TEST EQUIPMENT 
Xta t ed, modulat 


RECEIVER TYPE i355 in perfect 
3:tror as spe fe for nexpensive 
7 Complete with 10 valves 
ase aos 

pr ' . ‘ On > . 
te { Government surplus equip- . 25 td 3 R.11SS 3 GANG Consens, 
ment of interest toall hanical and f : / ahi 
he following a, Ss wen Box R.1ISS KNOBS. Finger Control. N 
im the list hee -we 
RSS KNOBS 


EFSO VALVES 


brand new eq 


ADMIRALTY PATTERN 
MOTION DIALS. 4 dia 
eading 4 

CONDENSERS 


2000 Tes re 4 


ator 


2,000 
re & ‘ 

1 Rd., London, E.11 Ley. 4% 

NEW GRAMOPHONE AND SOUND 

EQUIPMENT 


v werfu 
Page A PRICES | DE POST AND 
i ARRIAGE ( AN & ENGLAND 


M. & J. PEARSON 
263 GALLOWGATE 
GLASGOW, C.4 


P"THE MODERN BOOK CO." 


be relays we stock We can supply nly r eck : a Electronics for Communication 
and niaects wder We welcome t r i 


your engu 


Rem te or : Television 
t W.T. Cocking 
Feedback. By 
Postage 3d 
Time Bases. By ©. S. Puckle. 32s. Postage 
9d 
Magnetic Recording By M. L. Quarter 
aine. 48. 6d. Postage 3d 
Wireless Servicing Manual. By W. T 
ocking. 12s. 6d. Postage 6d 
Foundations of Wireless. By M.G. Scroggie 
12s. 6d. Postage 9d 
TY Fault Finding. By “ Rad onstructor 
Ss. Postage 3d 
Radio Engineers’ Handbook By F E 
Terman. 50s. Postage |s 
Principles and Practice of Radar By 
H. E. Penrose and R Boulding. 42s. 
Postage 9d 
Handbook of Industrial Electronics 
‘ r Circuits By Markus and V. Zeluf 
we x 46s. 6d. Postage 
GRAMOPHONE AND SOUND EQUIPMENT Television Servicing. By S. Heller and | 
—S$URPLUS AND SECONDHAND alien. Sith. Peete th 
— The Radio Amateur's Handbook 1952. 
By theA RRL. 30s. Postage Is 
Radio Valve Data mpiled by ‘" Wireless 
World 6d. Postage 3d 


106 a ' ‘ } Ve } t tion of British and 


ure n the country 


Large Slider Kesuiances 
19-23 PRAED STREET 


A. T. SALLIS (ees sere | onton" ws 


93 NORTH ROAD, BRIGHTON, sussex Mi * Wyte: sifer and pre-etam PADdington 4185 
ne Brig 86 7 ere - 


OcToBEerR, 1952 


See and hear 
it first at 


HOLLEY’ 


Now in stock:— 


SOUND SALES Projection Tele 


vis 
LEAK T!2 Amplifier 
LEAK Var 

LEAK Radio Tune 
ROGERS Baby A 


SOUND SALES Tonemaster Ampi 
fer with 


WILLIAMSON Amplifiers by Rogers 


& Goodse from 


SOUND SALES A-Z Ampii! th 


ane _olo prvit 
QUAD Amplifier w 
QUAD Radio Feeder 
VOIGT [ est orner He 
VOIGT P.M. Speaker Unit 
TANNOY ( 
BARKER [50 Speaker 
WHARFEDALE w Jnit 
WHARFEDALE G CSB Corner Panel 


peaker 
WHARFEDALE W!0 CSB Units 
WHARFEDALE Super 5C SAL Unit 
GOODMANS Axio 50 Mk 
GOODMANS Audiom 60 Speaker 


eeosd 


DECCA Corner Speaker 

SOUND SALES DX! Radio Tuner 
GOODSELL Radio Feeders from 
DECCA GU4A Transcription type 


player units 

CONN OISSEUR 2.-speed Motors 
DECCA XMS Pick-ups with heads 
CONN OISSEUR Pick-ups 
ARMSTRONG Chassis from 
CONCRETE Corner Panels 
RADIOGRAM Cabinets from 
CORNER SPEAKER CABINETS 


from 1o 
WEARITE Tape Decks 435 0 
REFLECT OGRAPH Tape Decks with Amplifier 


Wiretess Worip 


see HONIC tape recorder 
tion.—Long, 35, Osakingt 
Wembiey 

ETIC recorders 

rder 


vik (MAGNEGRAPH RENTAL: 
P Ox wi 
recor # equi 
accessones, in perle 
kK. amplit 


transformer, 
8.0.6. for details to—A 
awn Drive. Manchester, 2 
NEW COMPONENTS 
] ADIO television mponents 


sei 


kits, speakers access e etc 


free list 

RADIO BQUIPMENT 
Castor Rd., Brizham Devon 
Die abe n'ng sf 


advert.) 
SUPACOILS Mail Order OM 


we or 
Are. Lb 
YTHING for home 
rm 


r 
: stamp for Vists 


COMPANY (Dept 


James a Mar 
w 


biack of white, £44 ea 
id. Lad. (Retall Dept.). 


atiord 
OR really geod results you 


A speedy mai 
and remember ali 
(Trade enguiries 


Gana IR RADIO FRO 100 c Ts 4 
‘ rks Borough Hil don 


31 4A- 

N ALDEN TRANSFORMER SUPPLIES o 

a sO-watt .. ? e 

Starter but leas 

25 Varivolt, continuously 
u anstormer 


S41 
SLIPS at 10 to 1/2 
huge stocks. piease state r 
AN, Westalley. Hitchin. 
SUMMER sales, rock-bottom »& 
eave pounds, s e e N 
Otley 
fuses. 10 — 1 
switches, Hart t 


9.30 a.m.-! p.m 2-6 pm, | sock 


Thursday 


HOLLEY’S 
RADIO STORES 
285, CAMBERWELL ROAD, 
LONDON, $.E.5 


Telephone : RODney 4988 


S/-: 1 
The i. x — Bourne 


condensers. et 1e 

some heavy gauge stee) cabinet 
60in high. finished in b) th 
and plated handies 

carr. vaid abinet 

Lee Wests H 


oO 


Te 


der depar' 


nvited) 


c 


9 


~-GALPINS 


ELECTRICAL STORES 


408 HIGH St., LEWISHAM, 8.E.13 


Te Lee Green 0309) = Nr. Lewsshom Mospite 
TERMS. CASH WITH ORDER NO COD 
All goods sent on 7 days approwa!l against cash 


EARLY CLOSING DAY THURSDAY 
MAINS TRANSFORMERS (By well.knowr 


makers input | & 230 volts, ovtpur 6 volun 
iy amps twice, price 76 each, post ! another 
200250 input, ourput 25 volt 4 amps CT 28 - 
each. carriage 16 
S, wmput 75 voles. output 50 voles | 
ch, post 2 Condensers 10 M FD 
250 volt wkg. 36 each: 8 MF D. at 1.000 wwkg 
7@ each | BM FD. 2.500 v test, 10)- each 
ROTARY TRANS- 
. D.c aput SOO volts 
m amps, 275 volts 100 m amps D.C. output 
Complete with smoothing switches, fuses, etc, 
as new. 176 each, carriage 2 6 can be run on 
6 volcs, giving half the stated output 
TRANSFORMERS (NEW), 200 
nput, on steps of 10 volts, output 
24 volts 6 amps, 426 each, post | 6 
as above buc 10-12 amps. 55 ~ each 
another, as above bur 25 30 amps 
- each, carriage 36. another, input as above 
output ® 18 30 36 volts 6 amps, 47 6 each, post | 6 
EX-NAVAL ROTARY CONVERTERS, |'0 
volts O.C. input, output 230 voles A.C. 80 cycles 
| phase, 250 watts capable of 50°, overload, 
weight 100 !b price €10 10- each carriage 
forward 
ROTARY CONVERTERS, 24.28 volts OC 
oput. 1,200 volts 70 m amps, D.C output, 10- 
each, PF 
SWITCHBOARD METERS, 4in scale moving 
cot! (D0.C.) only 0 to 14 amps, 17.6 each. post | 6 
MAINS TRANSFORMERS (NEW), iopuc 
200 250 volts in steps of 10 volts. output 3500 350 
volts 180 m/amps, 4 volts 4 amps, 5 voles 3 amps 
6.3 volts 4 amps, 45 - each, post | 6; another 
350'0 350 volts 180 mamps, 63 volts 8 amos 
045 volts 4 amps, 45 - each, post | 6; anocher 
$00'0/S00 volts 150 amps, 4 volts 4 amps CT 
6.3 volts 4 amps, C.T., § volts 3 amps, 476 each 
post 16: another 425.0 425 voits 160 m amps 
63 volts 4 amps, C.T twice 5 voles } amps 476 
each, post | 6 
MAINS TRANSFORMERS (NEW), nour 
200 250 volts in steps of 10 voles, output 3500350 
volts 300 m amps, 63 volts 8 amps twice, 4 volts 
4 amps, 5 volts 4 amps, 70 - each, carriage 36 


ue 
| ditto, 450.0 450 volts 250 m amps, 6.3 volts 8 amps 


twice, 4 voles 4 amos. 5 volts 4 amps, 70 - each 
carriage 36; another, input as above, output 


} $00 0 500 volts 250 m amps, 6.3 voles 8 amps twice 
| 6.3 volts 4 amps, 4 voles 4 amps, 5 volts 4 amps 


75 -. carriage 36 Another, wound to (electronic) 
specifications, 350 0 350 volts 250 m amps, 4 volts 
8 amps, 4 volts 4 amps, 6.3 voles 8 amps, 0263 
volts 2 amps, 70 - each, carriage paid ; another 
nput as above, ovrpuc $00 3500 350 500 volts 
250 m amps, 6.3 voles 6 amps, 026.3 voles 2 emps 
045 volts 4 amps twice, 78 - each, carr 36 
MAINS TRANSFORMERS (NEW), suitable 
for spot welding, input 200 250 volts, in steps o 
10 volts, output suitably tapped for a combination 
of either 2468 10 of 12 volts 50,70 amps, 95 - 
each. carriage 76 

MAINS TRANSFORMERS, 230 volts input 
1580 0 150 voles 200 amps 6 3 voits 8 amps. 5 volts 
2 amos output, 23 - each 

AUTO WOUND VOLTAGE CHANGER 
TRANSFORMERS, capped 0110 200230 volts 
350 watts 55 - each, pose 16 as above, but 
SOO watts 70- each, carriage 36. as above, 
200 watts, 40 - each, post | 6 

EX-RADAR MAINS TRANSFORMERS, 230 
volts input 50 cycles | phase, output 4,500 5,000 


| volts approx 80 m amps, 6.3 volrs 2 amps, 4 voles 


amps. 2 volts 2 amps, these transformers are 
new, immersed in o:!, can be taken out of che o:! 
and used as television cranstormers giving outpuc 
of 10 mamps. overal! size of transformer: 
separately Sjin. x 44in & 4in. and Bin. x Bin 

2}in., orice 7S - each, carriage paid 
ELECTRIC LIGHT QUARTERLY TYPE 
CHECK METERS, a!! for 200250 volts AC 
50 cycle: | phase. 5 amps load, 176 each, post | 6 
10 amp 21 - each, post | 6. 20 amps load. 25 - 


| each, post | 6 
| POWER UNITS, input 200/250 volts, outpuc 


36 volts 50 amps, ex Gov't. Surplus, condition as 
new, QS each, carriage forward 

ROTARY TYPE DIMMER RESISTANCES, 
89 ohms., to 1O amos 15/- each, carriege 2/- 


Si eB 


oe et 


SKY-MASTS 
BEADON GARAGE, BEADON RD., 
LONDON, W.6. Phone: RiVerside 1183 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE-TALKIE TRANSMITTER. 
RECEIVER Type 38 Ma 
‘ . . oe 


12 > 
8 TRANSRECEIVERS 6-9 
ie ‘ 6 
VALVES 
CEIVERS, « sed s 
for 6 volts 8 5 ‘ piete 
avis Plus 7/6 Ca 
G.t.c * MINISCOPE Meé'B, MINIA- 
TURE CATHODE RAY COCHLLOSCOPES 
igin. Tube Time 
in Make sealed artons w 
« Case—415 10-, clus arriage 
LUFORA HOLE peg noy Adjustable from 
4, Mecal, Plast etc 
's LUPBRA FLY CUTTER 146 
are eee tet ond an 


SHORT WAVE 
eake s brator pack 


neta! case 


Base, et Brand new 


Leatherette 


se 


Magnetic type 
wv 46 

PLASTIC. TRANSPARENT “MAP CASES, 
14 inches by hes eal for Maps, Charts 
Display, Pho ar ex 

STAR IDENTIFIERS w graphic Office 
Modifications A-N Type | omplete in case, $6 
gp teeta Ty d Wit2, I+ en 


th Hyd 
e Wé6a 


MARCON! AGRIAL FILTER UNITS. Type 


yw Specification 


CONTACTOR TIME ‘switcHes 

moveme 2 ses per se 
aces, 116 

VISUAL INDICATOR UNIT Type 3 (10Q/4) 

M4 


Contains 7 


10-hour 
Thermostat 


svements tw 
Neo efficient 


bed 


very 
y desc 


vw vv eo 9 
RESISTANCES . i valves Wire 


ar and Mica 


ende 2 warts, 12 
CONDENSERS 
2 11s 


F { Radic Publications, 24d 
SOUTHERN RADIO SUPPLY LTO 

it, LITTLE NEWPORT STREET, LONDON 
we. GERrard 6653 


Wrmeress Worip 


CLEARANCE 1 


post paid 


VITREOUS 


ie 
10 CL 


MRE 2 


Gor TTHERN 
‘ Newr 


wit 
sma 


re 


ARANCE. Ltd 
Ww . 


89 Toftenha 


Ooodge 


RA 


splayed advertisement 


Reig eter 


‘4 


Tottenham 


Octoser, 1952 


EEE 
a > 
This Month's Offers 
FREQUENCY TUNING FORK for operating 
F Phonic Motor, fork tines of mild st 
nstancy of frequency nm 2,000 with ordinary 
room tempera yan 
— FREQUENCY “PHONIC MOTOR, 
signed for use with above Fork Laminated 
4-pole stator. 6-pole rotor running on bal!-bear 
gt. Stator poles wound and designed for supply 
n incermittent D.C Mercury filled flywheel 
o” rotor sp ~ for smooth running. Write for 
WAVEMETERS R.CA. Crystal 
Accuracy 0.005 per cent 


MOTOR ‘PUMPS 
230 A.C 


Calibrated 
200 kes 


Stuart Turner No. !2 
New, €10 10-. Lesdix Motor Pump 
D.C. supply. Motor and centrifuga 
°o chann rons 
INSTRUMENT RACK 
shaped base 
high, 20in. wide, €3 
20in. wide, $0 -; carriage extra 
CONDENSERS Jitra short 
Trolir n on ball- bearings 
variable air spaced condenser 
Fixed condensers, 230 volts 
r 10 - doz. post 9d 
ROTARY BA ln noe - D to 
volts, 50 Dn Sa Auto 
ralty pattern n good 
st. Other siresavailabie 


way 


AC 


with 


and D.C 

Stratton to 
Plants all recon 

4 end for st 
INSTRUMENT 
TION LAMPS 
front glass, 3in 
switch in 
sured flex Fitted 2-pin 
g for battery, take screw 
amp bulb, 7 6, post 9d 


ELECTRADIX RADIOS 


Dept. A, 214 Queenstown Road, London, 8.W.8 
—_ MACaulay 2159 


INSPEC- 
Igin, dia 
fong with 
body, 5ft 


Telephone 


£31 10 


equipment guarante 
Telephone Peace 


2 Amburst Road, Telscombe Clifs, sassec 


OctToser, 1952 


TELE-RADIO 


(1943) LIMITED 
177, EDGWARE RD., LONDON, W.2. 


Phone : PAD. 5606. PAD. 6116 


TRAN 
ght 
Hong 162 P 40 


SFORMERS 


a 
‘ 


Type 
£0 ¥ 
>¥ a 
Type 
Sec. 2 
Type | 
e 

é 


Type 


210 v. 230 v 
0-425 v. SO mA 


Type Flos 


a 
Type Ii4 
e »-4-6.3 


4a 
Type sP7o. P 


app 
ELLISON, uF ‘CHOKES 
? "s 
ns 
hms 
A. 400 ohms 
A. 200 ohms 


weweoo 2 we 8S 


a SWITCHES 
N ASSEMBLING OAK 
AND CERAMIC SWITCHES 
Al REQUIREMENTS 
N Ro. RETURN OF POST 
DAYS 


2 
BRANDENBERG 69 KV. E.WT units 
if) 0 
HIVOLT €.H.T. UNITS 9-12 Kv. 
a9 10 0 
0005 mfd. 3 GANG CERAMIC —— 
TION 6 
OSMOR COIL PACKS, ETC 
™ S2- WHF. STAGE é! 
$42 H.F. STAGE é 
RAM 434 #H.F. STAGE 
ery Mains Portable LMS. € 
Medium and Long a 


ALLEN. WIDE ANGLE 38 mm. 
f 00 


eflect 


sit Dragram 
HAYNES WIDE ANGLE 36 mm. 
an ‘ s $27 Qa 


ansformers 


ELAC 38 mm Focus hae 
for Tetrode a 


ode T's 


oo © e808 &© & 2eeeee09 O20 GS4nreee 


Wmmeess Wortp 


v type al 2 amy 
CONDENSE! 4 
550 and pt. a 


nes in sta 


send "Od extra for posts 
e 


RAL 10 SPARE 


and 6.5 at ng 
standard values 
y hoice 


doz 
BTR’ Me YT ety 
< 


r ¢ manua 
on page 5 
Mary's. Bedford 


The Foremost Name in 
Modern Microphones 


° 
\W4sten mic®/ 


Nee 
A NEW 
RIBBON-VELOCITY 


MICROPHONE 
MODEL VR.53 


Built 
lo Broadcast Studio 


a 
Standards 
te New Magnet and Ribbon System 
% Response Substantially maintained up 
to 14,000 c.p.s. 
% Output Level 
201)—-86 db. below Iv/dyne/sq cm 
$001)—72 db. below lv/dyne/sq. cm 
% Metal parts finished in Satin-Chrome 


Full details of this excellent new mucro 
phone Mode! VR.S2 will be sent on 
ation to the mokers — 


LUSTRAPHONE trp 


St. George's Mews, Regent's Park Roaa 
NWA Telephone: PRimrose 0630 


Makers of Microphones ter ofl _ Require 


mine 


TRANSFORMERS 


ll types up to 25 KVA for 


ingle of Three Phase »peration 


Phase Conversion, etc 


MAINS 


utput and Specia Purpoce 
Transformers for Radio Equir 
ment, Chokes, etc 


COIL 


r Contactors, E.M. Brakes, Air 
Valves. etc., and COIL WIND 
NGS for ail purposes 


SOLENOIDS 


r A.C. and D.C. Operation 


A.1.D. Approved 


W. F. PARSONAGE € C° L"® 
INDUCTA WORKS 


PARK RO- BLOX WICH: WALSALL 


‘ 


CABINETS 
liogra ‘ 


3 
LNUT ra 
abine 


W Sarr redicsrem 
wr, ~ 


Rigcona., 
Wainer raat 


ANTE EXCHANGE 
ANTEI 


THE “FLUXITE QUINS AT WORK 


tur 


FLUXITE 


TO CYCLISTS! 


FLUXITE 


SIMPLIFIES ALL SOLDERING \V,\% ‘nis: 
' HATFIELD INSTRUMEN 


on pa Does rma. 


PLUXITE LTO ~ 
BERMONDSEY STREET LONDON, S.E.1 yak, 
NW 


ar 
te " 
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RADIO COMPONENTS — 
SURPLUS 


New and Unused—Trade Offers 


SWITCHES 


SLEEVING 


69 
- . 


TRIMMERS 


VITREOUS RESISTORS 


‘ 48 
SLIDING RESISTORS 


89 
ONDENSERS 


86 M 
0 
FILTER BOXES. 
~ I 
VARIABLE CONDENSERS ‘gang 


stra ich 
6 8- rt perfect 


3 


G. A. RYALL, 
“UTOPIA,” MAYFIELD ROAD, 
HERNE BAY, KENT 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book! 


ENGINEERING 
OPPORTUNITIES’ 


ya 


TELEVISION and 
RADIO, A.M. Brit. 
1.R.E., City & 
Guilds, Speciai Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses 


We definitely Guarantee 
“NO PASS—NO FEE” 
FREE and 
BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


$880 SHAKESPEARE HOUSE 
17 L9STRATPORD PLACE. LONDON W1 


FOR A 
léin. S-CHANNEL SUPERHET 
TELEVISION RECEIVER BUILD 
THE “ TELE-KING ” INCORPOR- 
ATING ALLEN WIDE ANGLE 
HIGH EFFICIENCY COMPONENTS 


The LINE SCAN TRANSFOR- 

MER type LO 308 is capable of 

fully scanning any C.R.T. from Yin 

to I7in. (Double D) with an E.H.T 
gh as 16 kV 


The DEFLECTOR COILS type 
DC 300 are designed for a 70 deg. 
scan with minimum deflection de- 
focussing 


FOCUS COIL F 302 

FRAME TRANSFORMER FO 305 

LINEARITY CONTROL GL 16 

WIDTH CONTROL GL 18 

FRAME BLOCKING TRANSFORMER 
BT 314 

MAINS AUTO 
AT 310 

SOUND OUTPUT TRANSFORMER 
OP 117 

SMOOTHING CHOKE SC 312. 

METAL PARTS AND SUNDRIES 

ARE ALL AVAILABLE 


TRANSFORMER 


Bernard's Publication the “ TELE- 
KING " gives full instructions for 
building this receiver. Send 4d. 
stamp for full details of our quality 
components manufactured in our 
CROWN WORKS under expert 
supervisior 


ALLEN 


COMPONENTS LTD 


(Specialists in the Manufacture 
of L.T. Transformers.) 
CROWN WORKS, 
197, LOWER RICHMOND ROAD, 


RICHMOND, SURREY 
"Phone: Prospect 90/3 


Wiretess Worip 


ee aN; BL RO oils. Re 
3446. S27. etx Detail 
Service 338 Grove Green Ka... Londor 


Ware set manuf» 
- ¥ ado equipment 
va —+-4 evectroiy tics 
lac aan 
Lowe "BROS. *\90 Mile End Ra 


a 
transmit 
printing gear. ets T 
Deans wate 5387 


and 
Write Box 
turion Rd.. Briahton. Sussex 
\ E purchase al] types 
Government radio recei, 
jet ails a am 
} quantities Walt 
rd St.. Wolverhampton 
RC.A_ speech amp 


Parhil 


ANTED. we wil 
owing Amer 


magnetr ns 723, AB 

17-18 tuning units 

S27CA and any 
highest 


PAIRS AND SERVICE 
aoa RE Re-winding Serv 


"UUMS drills grinders. ood 
mo otors ieaner armatures r 
hour service. ever >t 
REGAM ELECTRIC 
AINS transformers rewound 
formers to any specification 
MOTOR rewinds and 
ass woramanship 
ELECTRIC Co a 
ate. Nottingham. Est 
EPAIR service available for a 
slifers. tape or disc a special) 
li instructions to 
D BRO 


mdan 
flers 

Aden Spencer 
Re § 
£.H.T 
formers. fleid coil 
S and motors, new trans! 
spec ification el work 


rch Lane 
a3 
transformers 
specif 
Bede Transformer Co. 
Tradi ing Estate, Ja 
Kes assemb! ed. pre xt 
and radio b 
TL xers e apes 
r rpm Henn wer 
Rd. Ed nbi irgh 
EWINDS and 
trans., clo 
PP equi 
guaranteed —N. L 
ws Tel. Wordswortt 
he EC TRIC —3 


Wanted.—Box 205¢ 


ALPHA OFFERS 


TRANSFORMERS 

}-way mounting type 
Promary 200-220-240 +., 
secondarys 350-0350 +, 


As above with 250-0-250 
¥ Secondary winding 
16 - each 
Ex Govt Equip 350-0350 v. 80 ma. 2-63 v 
Windings and 5 v. Taoped primary surface 
" wax dipped ai! connections to 
mounted on too, 226 each 
above types | 6 each 
ng are a)! ex-equip. mm stee! cases 
nmrections to terminals on top 
Ti. 220 ¥. AC 
320.0-320 » 95 25a 
Weight 24 1b 
72,220 v. A.C 
445.0445 + Weight 24 Ib 
TT). 2120 ¥. AC 
2650-265 v 4 v.25 ? Weigh 
24 ib. 276 
T4 220 ¥. A.C 
365-0-365 4 v 25a Werght 
i4ib. 28.6 
TS. 220 v. A.C 
275-0-275 v. 3 ma > 25a 
Weight i4ib.. 25 © 
Té. 220 v. A.C 
700 v. HT. 4. 2a Weight 
i4ib., 2l~ each 
220 v. A.C. 
17S ma,2v.2a,4v. Ba Weight 


FILAMENT TRANSFORMERS (a; above) 
7.1 


420 ¥. AC 44 lamp. Weight 6'd . 8 6 each 
*.7.2 


2200 v. AC. 4 375 4a,4¥ 69a Weight 
i6ib., 106 each 
Carriage on TI to T9 3. each 


COLLARO 
MOTOR 

Type 4- pole, 
shaded pole, var 
able speed AC fF 
100 125 v. 200 
250 v., 32 6 each 


SPEAKERS 
Elac 3hin., 136; Rola Bin, 14- 
Bin., 16-; Rola 10in., 276 


Seeneten.Lee COPPER WIRE 
WG. 19; 46¢SwG 19; KBSWwG 
197405 WG "D-; peri lo 
SPECIAL PURPOSE VALVES 
! 795429; 9558 -; 9563 3; VRII7 
my 46; CvS4 4-; 
V9 4-; VUIIOA 4- 
<NT868 66; VTI9IT6; 
VTB6A 66; VTIO7A 96 
CONDENSER CLIPS Aerovox Type 
2-doz Standard ifin., 4- doz 
VIEWMASTER 
Envelcpe for Holme Moss or Kirk O Shotts 


; Goodmans 


SPECIAL OFFER 
Volume Control Morganite, | meg with 
PS. short spindle, 3 - each 

SILVER MICA CONDENSERS 
50 pF. 200pF. 360pF. 180pF. |.000pF Aji 
4d ach. Many other sizes available 
Please mention this paper when ordering 
TERMS Cash with order of COD. List 
3d. stamps 


MAIL ORDER ONLY. Please include postage 
6d. under 10 -, 1 - under 20 -, 1 6 under 40 


ALPHA RADIO SUPPLY CO. 


5 6 Vinces Chambers, Victoria Square 
LEEDS, 1 
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r,WiLcO ELECTRONICS. 


‘ INEXPENSIVE TELEVISION 
vised and enlarged e@ditio 
R355 etc. also 45 mic. Pye at 
be Mc's PYE STRIP. A 


freque 


ready 
Loaden 
valves and an EASO. $76, post 
& pee 4 
RECEIVER f.1355 
expensive 
packing 


specified for 
origina 


valves 


Telew's 
“ new > ‘ th of 
38/6, carriage 
eFSO VALVES. Red Sylv », or British 
eed unused, €x-new sipment, 7/6, 
STANCE MATS...“ 
Aquat iums, P 
dryers, et Ma : ¥ 
size 10in. = bir Price 
SLOW MOTION oral w 
i hep 


BATTERY CHARGER 

10 ¥ A Jutput 6 oF 
in black crackle case with fuses 
meter €$5%/-, carriage paid 
MOVING COIL METERS dyin. F 
Rectifier type Sealed 0100 A 
Resistance 100 K ohms. A ver 
with a | Milllamp movement 
MICRO AMMETER 

Fiush, 40/-, post 1/6 

VALVE HOLDERS 


switch 


r Please add o 
INERT *deuts lve 


astfo 


ts. sited 
© years, ‘deal for Electric 
e Inly 2/- each 
Or 4for |0/- Post Free 
These are just a few of the items in our 
stocks Send éd. in stamps for com- 
prehensive list giving full details of 
Potentiometers, Condensers, Resistors, 
Switches, etc., etc 


204 LOWER ADDISCOMBE RD., CROYDON 


THE 
BRITISH NATIONAL 
‘RADIO SCHOOL 


ESTD. 


NOW IN OUR THIRTEENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


tO pass his examination(s) 
pieting « 


after com- 
ur appropriate study course 
Make DARK EVENINGS 
Lead to BRIGHT DAYS 
with a 
B.N.R.8. Home Study Cours 
A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., etc. 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


Prone ; moe Di 


Wrmetess Worip 


Mens WORK i 
4 os. ote. & 
iss | Metal W 
aeroums 
ye “proteciera cine cameras, = Most 
talogues 35d.- 


KS 


ght guides 
sed, new condit 
onabie offer wanted - 


SNGRAVING 


epetition 


ade supp! ied 
barden. Lond 


fer 1952 
~ LVER CITY A 
\ AND/OR B 


r.R.1154/55 
AD 
API 


Cc WN ; 


RELESS 


amis selected f 
SEBCTRONIC 
m 


engi meer required with experi- 
rowave technique and measure- 
ng to Quallfeations and ex- 
9015 

ughtsmen required tr 


Transmitters (from 
experience and 
req ipment. Lid. 
athway Rd 
Ja XPERIENCE 
gineer —~ 
Teliable 


television service en 
eood salary. keen and 
essen lia. perma 


SERVI 
Rd. W 


& sma abdor 
housing is ava 
Write Box 2265 


Octoser, 1952 


a | 
———— 


The following Goods Ex-Stock. 
Cash with Order or C.0.D 


PLESSEY Multi-Speed Auto Record Changer 
Price including Tax, 3/13 - 
BRADMATIC Model 5 Tape Desk, £41 


CHAPMAN SS Quality 320, 
including Tax 


Tuner 


B.S.R. G.U.4 Three Speed Gramophone Unit 
Price incuuding Tax, €9/19 tI 
CONNOISSEUR 2 Speed Motor, £22188. 
ACOS G.P. 20, complete with either Standard 
or LP. Heads, €3/11'5 

ACOS Heads, Standard or LP., €2/3/4. 
SARRARD Standard Unit 
Pick-up, €6/32 
GARRARD Mode! No 
Changer, €16/6/6. 
LEAK TL/12 Ware 
Amplifier, €28/7'- 
LEAK RC/PAJU 
Amplifier, £9/9'- 
LEAK V.S. Superhet 
with Valves, €37/2/4 
NON-RESONANT 


Playing with 


RC 72A Auto 3 speed 


“Point One ” Feedback 


Remote Contro! Pre 


Tuner Unie complete 


REFLEX CABINETS 
Height 34in., Width l6sin., Depth I7}in 


Dia. of aperture |Ojin. Port. Yin. x Jin. Solid 
Jak Fronc, €8,8)- 


A. ERNEST BUCHAN 


(M.O. Dept), 28 Belmont Street, 
Aberdeen Phone 23579 


SALVAGE BAntO-enam vpn Pr 
ve and 

"All wave receivers 

mee this price Various 

aod guaranteed. Auto 


nffer of — 
tranafermere 
months. Pri 0-240, tappe 
80mA..LT.1438¥.3 4.1L 
post 2/-. Alse O.P. (saly ur wt 
searly ol] norma! O.P. vaives with 2-5 ohm speech 
* Price 3/9. Post 1 


Sse Pzeton 


* £5196. 4 vaive 
ictiona for sasembly 
schedule and choles 


by any ematear with the min. : 
experience. and le guaranteed to give complete satis- 
faction. Postage and packing 3/6 extra 

VALVES. We have alarge stock of 
stamp for new valve list and 195 
Rargaina 


w valves. Ben 
stalogue ef Radic 


C.W.0. or CO.D Money Back Guarantes 
DUKE & CO., 


621 ROMFORD ROAD, LONDON, €.12 
GRA. 6677 


BUILD 


our 7 sTARRED 


ECONOMY 
SUPERHET 


MODERN 5 VALVE PERFORMANCE 
ONE. TWO OR }+WAVEBAND 
VERSIONS 


AC OR AC DC 

USES STANDARD COMPONENTS 

EASY TO MAKE 

COSTS LITTLE TO BUILD 

NO PREVIOUS EXPERIENCE 

NECESSARY 

NSTRUCTIONAL DETAILS 1/- 
r given FREE with our 


CONSTRUCTOR'S 
HANDBOOK 


(Price 2)6 only) 
THIS USEFUL BOOKLET ALSO CONTAINS 


wave Superhet 

fier and Power Pac 
spernhet 

wave Superher 


Getaiis of our very 
1s gram. Superhet Co 
Mple point-Co-point 


hints, Formulae 
ode, et 


extensive Radio Stock 


Handbook 


BE WITH 
it will save you a 


$26 now! r 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


B. & H. RADIO 
EAST STREET, DARLINGTON 
ANTI-STATIC AERIAL 


Eas: ly fitted to mney stack m 
plete with coaxial and fittings 
BASS & TREBLE SEPARATOR 
KITS 
Mod A. 6D8 per octave 
Mod. 8. |2D8B per octave 
SCRATCH FILTER 
VARIABLE SELECTIVITY 1.F 
TRANSFORMERS 4 K CS 

r 
* KCS WHISTLE FILTER 
Narrow trough better chan 4008 

a 

INTERFERENCE SUPPRESSORS 


Ex fitted |, volt 


Wrma.ess Woxip 
jeanne: Laéd.. Moston. Manchester 
Vacameies for — 
(1) Mechanical/electrical engineers of 
ebility tm the design and 
GyToscopic instruments, (>) smal 


and Sipate computers 
CANDIDATES sh be able to a 7 > 
rat! 


45 6 stall 
forms fr 


Perrant 


iwi 
end TV engine< fully experienced 
t 


a for service dept Must 

take compiele charge 

APPLY apace s Rsaio Lid.. 91 
Swansea 5122 
SERRANTL Lta 

thet 
tion with the development of 
CA TUBES for Television, 


ve abe 
Manse 


Moston, M 


and specia 
NIOR engin 


engines: 
have had experience in supervising 
work. Salary acoording two qualfi 
experience, im the range &7 
num quote reference OCT 
ENGINEERS and scientists fc 
jum technigq 
phenomer a 
ey 


has a Staff Pensior 
ation forms Mr R 
Manager P. 
Please q 

Pe sirgent > requ 

urgen : 
f work of ona 
APPLI CANTS selected © 
4p new section specialisir 
des —_ of electr and rt 
r elect . 


I yilltera 
STence with all 
ha 
a“ 

] esioNens | re 
paratu xpe 
essentil a “ 

Ks 


D' OMTSMEN a j 


Ele “tron 


(Skyways ¥ 
Herts.—Appily in writir 


Mechan 


aa ger 
rological) 


Em ployment Ex 
worth Rd London. 8.2.17 


DEPT. WW. i8 TOTTENHAM COURT ROAD 
LONDON, Wi MUSeum 6659 2455 


A SEW HiP\ AMPLIFIER. Approt ® watt ovty 
sh-pall 6VGe «ft ack, freq. 25-16 00 
flown at 6) watts 
sak Dace t 


oo complete 
ptive lea 


t o neartat are 


NEW PRINCIPAL QUALTAPE DECK. lligh / Head 
1616- 


COLLARO TAPE s+ morons Left end right 
ve Speed l.é « 38 - each, plus) 
wr ay >: TAPE. EMIS b Bey, 35/-. GRO 

type »- 

homer, gua -7,500¢ p06 

Type Bi) ed 6 The above 

represents the r nee today 

ry eg ong Eu.T UuIss 64 Ke. 666 
38 - plete wilh 

¢ ax 

ay fre meas GLASS J Lojin.. 36 

as 1/3 carriage 
REXINE COVERED REOORD PLAYER CASE 
Takes Mt rand Deces prop... 30/4, plus 3 


arriage 


ABS sw Guasiee AMPLIFIER incorporating 
Aleoe ble 


© £10 
Treves aio. BY 
sfallrange of W 
SEW  DENCO 
DA.O1, Thisanit pr 
alignmentot 
frequencies « 


ve (ura 


ALIONMENT OSCILLATOR | 


at 0 ¥. 80m 

DENCO TYPE “C" TRF COILS. Me lium aad na 
t ~ pair, plus 04. post 

VARIABLE CONDENSER Midge gang 500 pF 

76, it er lo sndeard 7 6, 3-¢ang 76 


wave . 


Pt . 
GRAMOPHONE EQUIPMENT. & 
w re 78.7. piue ar B 


ee 
Crystal Heade 


’ 
t MAG “Hes 


ert 316 
2610 5. » 
6. pive li- fp 

58 11. p 

Type AA 


uM 
“Heads 4210 
GARRARD AC 8 *pee* ' entre drive motor 
ia eble €5 10 - post 
TRANSFORMERS « 1s 7/6, plas 94. poet 
‘ »*.76 at ie 


3° WW. PUBLIC AMPLIFIERS 
new, KTO6 output All valves metered, @26. 


. 16/2, pine 1/3 ps ot CMS 
40 ot CH 


FULL MAIL ORDER FACILITIES 


(Please Add Postage) 


thep Hours, Monday to Pridag, 4 — 3.39 pm 


Saturdays, 1 om 


Octoper, 1952 


NEW STC 8 | wesTiINGHOUSsE” |) 14 00 x: “= | “AUTOMAT” HOME CHARGERS. 
CHARGER KITS. 
SELENIUM RECTIFIERS 


OCTOBER'S PRICE LIST t New Goods with Full Guarantee 
ee — ee 4 <~ AUTOMAT HEAVY 
HALF WAVE HEAVY DUTY Tiina : : DUTY HOME CHARGER 
SQUARE COOLING FINS ‘ , eae wae 
30 136 6! 
4a $4 ‘ : 38 6 a 
64 ». 7S 
BRIDGE CONNECTED FULL WAVE 
164 é 
‘ 46 
143 
$2 


92 
° 3 
128 ad Als . POOLPROOF CHARGER 
BRIDGE CONNECTED HEAVY DUTY ‘ en Age oy ard & ’ 
Tin, SQUARE COOLING FINS ’ , . . rue alka 
» we a 
BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled 
Tim, SQUARE COOLING FINS. Re 
2a 
102 164 a 
a4i2 15 v é 2, 104 
168 ‘ 6a. 120 
142 ' 154 a. 178 
ail ai2 1s 


’ WESTALITE " SELENIUM . 
78 


. "obs 24% aa 

SI 97 
- a SMALL a aT RECTIP ERs 

T. W. PEARCE |. Vex) || National Certincate in Electrieal or Mechanical |] L® vest 4. Ga 

66 GREAT PERCY STREET, LONDON, W.C.1 we of £400-4 Scanian te nae aed CHAMPION PRODUCTS 


43 Upiands Way, LONDON, N.21. Phone LAB 4457 


\t WAS BEEN ” | i ce WD ob srt Fn / BRASS, COPPER, DURAL, | 


ALUMINIUM, BRONZE 


Born $n. . 7 snage prrant 1... Hollinwood, Lar 20D. BAR. SHEET. TUBE. STRIP. WIRE 
™ < CHNICAL and I Ltd 3,000 STANDARD STOCK SIZES 


( _ developr : Write | “A. “ROLLET & Co, Ltd. 
INDUSTRIAL BL IOD rao : ’ 6 Chesham Place, S.W.! LOane 3463 
ELECTRONICS . SSION aners re LisO A 


RPOO RM 


SAMSONS lopment of Dew techniques for exper ian : 
SURPLUS STORES || : on ‘ess. experience ana | QUARTZ 
BRAND NEW RIOSA S-VALVE RECEIVERS E ’ ai anes CRYSTAL 


ti 
JHTWEIGHT HEADPHONES 


TY TRANS? MERS 


for Secondary Frequency Standards 


than 0.0 *% Temperature 

nan on per degree Cent 

hange. ¥ Gold electrodes 

puttering direct to the faces 

permanence of calibration 

rcuit gives strong harmonics 

. > 20 Mcs. x Octal based 
punt of compact dimensions. PRICE 45, ~ Post Fr 
Full details of t Qs iC ncluding circuit 
: - are contained in our leaflet Qi. Send stamp 

EE 169,17) Bdeware Read Rd. Enfie M . aa oe to-day for your copy 
——“"Tondon, W.2. Tel. PAD. 785T" ' 
125 Tottenham Court Road, W.! —prene - hee , THE QUARTZ CRYSTAL Co. Led. 


Tel. EUS. 4982 posse ent qualification 63-71 Kingston Road, 
é . wee chen NEw MALDEN, SURREY 
“phone : MALden 0334 


Octoser, 1952 


L-R:S 


See =| BARKER 


e.ectronic ¢ 


FOR Departmer oe el tan. Bist 
PROMPT & EFFICIENT senvite | Fou! *Seze2-o ns | SOUND UNITS 


CASH or EASY TERMS jeially gt positions eid hg Ty iets . 
The following goods are 


available from stock. , per - - red: must hay 3 
NEW EASY TERMS | 222050 not psete nt NEW PRICES 


nima Writ i i 

—LEAK— || Baste cing siz 
ee Mox Advert. page 95) : _ parati . ¥ t : 
TL12 ‘POINT ONE’ AMPLIFIER tus , Personne! 3 e E 4 
h 48.7.0 2. | ‘ks. Malmesbury, W 


‘VARI -SLOPE' PRE-AMPLIFIER 
h €12.12. 


re { helicopt ns ent ‘ 
2 2.0 Ogu mputors wi i r " 
ts: Deposit €9.0.0 with - [Pog eg ' — ' ya : Lt 
nthly instalments of 40 Souths , . mt 
arriage |O/- extra payable wich 


heat j a "4 yisiom ex serv s “ . ? e 
14 FREE SHAVES | 22200 eosicsent! 358° Sokiy nde cr Ss 


as HN! are 


WITH THE NEW ag, ,rith clactronic miessuremeat and ‘i now sold directly to users 


NGT N penc & aI Y , Canarian ged | o only for cash or on hire 
SUPER REMINGTO eo & : purchese 


CONTOUR 6 ELECTRIC SHAVER | 222302222828 UN | Ti. Change in . 


iona policy 

will convince you that “ 2 . Div : regretted, but is forced on 

| igen INIC engineer 
4 manufacture 


rs of 


us by the imposition of 
purchase tax and our de- 
termination to keep our 
selling prices reasonable. 


FREE TRIAL 


As with all crafts which 
S avaradie 


seek to make something 


perience nd , ary e x0 ' . 
pxres t ome i - outstanding, of lasting 


4 quir value to those who look 
for and enjoy the best, 
quotit our costs are set by the 
RANSFPORMER designer for 4 t J skill, care and experience 
available Each shaver is Services eiectror eq ent t 

nd despatched in superb Z Lee OF f , n essent st which must be paid for. 


a alary ‘ experiet taf The thousands of people 


mst culars to x enjoying Barker Natural 
The L.R. SUPPLY CO.LTD. I v ‘ c ent lat : of | , 1 eee all over the World 


NDON RAD.O SUPPLY CO) prov that this is well 


BALCOMBE - - SUSSEX | tafe iis SRE | ortn whit 


Telephone Balcombe 254 


Our new basic prices are 


Lesuscens 


well down, so that even 
with P.T. the cost to you 
is very fair. As we write we 


REFLEX ~ — ntsi x. vr female’. te fo still await the final P.T. 


f | : oO figures, but when you read 
CABINETS mee! Soe cog Sg KA ng BY this we shall have them. 
Send for descriptive het - , j 

eafiet of this heavily We . . . re 

built corner cabinet 3 serv ome s the Sout , . 

—-size 37in. high and | { ment Southern I Please write NOW for details 
29in. wide—idea! for r “ r ulpm rai ne 

best results with ag ineer o Pee 
Goodmans. Wharfe- — a. gh ~— R.. ; - 

dale, etc. !2in. loud- | vicing ‘ n unit w sty 4e 
speakers. Fullylined tai 
f pon ork Y 


and beautifully fin 
siete nyanltel| ete nae ceditie So NATURAL 
mahogany. Early del- | Siectri 1 lea! an t e nt 
etre |p outiereest 2 | REPRODUCERS 
} . ; 
IS GNS. Ex Works * | some experience 
models to order ~ Seton: te sataee Gene @ + 
SOA CHELTENHAM ROAD, LONDON, 8.6.15 ©" than £70. oe ny 
Telephone . Orpington 3559 man.—App.y to 


shed in any shade of 
and 10in. = [5m hs 
THE CHAFFEY CABINET CO.) vith age and experience and ‘will to 3, Newman Yard, London, W.1. 


— 


ee 


A APE OAS 


vexveteh 


128 Wrmetess Worip 


(Cabinets 


Gram. Motors 
All the ‘ 
Pick 


ips 


teneplifiers 


Speakers 


Velerision 


All the VIEWMA 
stocked 


LEWIS RADIO CO. 


All correspondence to Dept 1052 
322, High Road, Wood Green 


Lenden, N.22 
Callers to 


110, Green Lanes 
Lenden, N.1} 


Phone  & 


Palmers Green 
(Near Bowes Road) 


14 Day & Electric) Automatic Switches 
Reconditioned. Guaranteed one year, tor con 
trolling Window & Poultry lighting, heating, etc 


35 - 


DONOHOE’S (Timers), 6, GEORGE sT 
| NORTH SHIELDS, NORTHUMBERLAND 


WANTED 


Ist Class Mad T Operators 


“nt call for WT 
+ jreds of 


Land and 


NOTE: There is also o Special Course for passing 
the Morse Code test for an Ameneer Licence 


THE CANDLER SYSTEM Cco., 
Ste, ABINGDON ROAD, LONDON, WA 


Octoser, 1952 


ODDIE FASTENERS 


PAT. $0724? 


THE FASTENER WITH’ ENDLESS 
APPLICATIONS — SIMPLE — POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS REQUIREMENTS 
WIDELY USED N THE RADIO 
INDUSTRY 


1 


DEPT. 


ae sradbory& tall. Southampton 
. $883 Cables ° 


Fasteners, Southar 


TRANSFORMERS 


FOR ALL PURPOSES 
SINGLY OR IN QUANTITIES 
FROM OUR STANDARD RANGE 
OR TO YOUR SPECIFICATIONS 


GOOD DELIVERIES 
REASONABLE PRICES 


We have also a depar er 
giving yo sey: Hom eine 
yt a wee 
name and address when despat 


p. HOW ORTH 


eee 


rewinds 
ce and a better 


7000 


THE NEW PARALEX 
Adjustable Hole (Fly) Cutter 


@ Perfect Rigidity 
. o Harder 
& black Gnithed 


aCREWR 


satety eetecr 
hank Diameter 
; partie 

+” MORSE TAPER No. 2 


paraliel 


LUDFRY LTD. 189 Wardeor St., London, w. 1 


Tele : GERrard 2291, 7685 


Wiretess Worip 


NUSOUND PRODUCTS | 222s 2 | PRA 
136 WARDOUR STREET | / 22 ~Aigission should’ pe'tmue Okay oe | Vow Ames 
LONDON, W.1 Service. quoting Order No ie 
Oxford Street End dio, ‘ ) 2 
Te GERrard 8845 
oe an nenens Sinanee Wome 


iat te 
oe; 


38s 
| *bGe0) 


ow 
233 
p< 


a 


6 
Vx4eeeaseevase 


eenweaee: 


ate a 
RETA TRA 
NUSOUND QUALITY AMPLIFIERS auilit scat : 4 
8\-WATT OUTPUT —PP 6V6—indepen ifcatuens — . on RIISS RECEIVER. Brend rew 
¢ ba 4 treble boost a awitch for si 4 ve reased . . or dit nm orginal transit are 
—provimion for aces uuer Ww n nent tested under correct 
response 25 to ) 085 t before despatch. 9 196 
mn 80 db down at - : - hen A able po r ut with Built-in output stage 
d.b.—sensitiviey .05 leading man panes stiontert hs , a3 10 riage RIISS, 10 Power 
y 15176 oes able with r f 7 
10. ‘ payment by BELL & HOWELL 16 mm. MASTER 
NUSOUND REFLEX CACINETS For —_— >. asses . MODEL SOUND PROJECTOR Com 
Ww peaker 0 0 t2ve wis provide , : wh wr plete, in perfect order, ready to use Once 
4 sh finish m ah ogany, I { nlenance ia ’ nly £90 
i Corn Raffi u Par Sout ; t vie o y ft 
ie Bln ed’ tO Lens. || eeupated_ apeaions LANE TAPE TABLE MIK2. The latest type 
e —P 196. AYNE KEAR rey , ’ tos w 3 rs, 200 250 v C cycles 
| Gesign @nd devewpr vw 1 Price €16100 carriage paid Leaflets on 
f post service speitestion 
MAGNETIC RECORDING TAPES. Em: 
3 statior ieper type H60 and 65A, 1,200fc. at 3S)-; 
ably tuned ma OD Gt wor rience c ‘ type MCi-ftl, §,200f. ac 38- ; 
ie no anu . type “A,"’ |.200fe.. at 30-; spare 
spools ake E.M.1. ointing compound, 46 
per bott 
ALUMINIUM SHEET Undriiled 
, . 16 S.W.G. Sizes available: !2in x 12in 
GRAMOPHONE "EQUIPMENT et ith the nent of ane - 24in. « 24in. x 24\n., 24in. x 36in 
stor, £3144, 1 roorne us Dp 69. Tout 
SL weighs, € vo ; a t r ‘ VARIABLE VOLTAGE REGULATOR 
weight, one head ~ esian I pee et 4 eS , TRANSPORMER input 230 AC. at 
is - p 3 » EC. , —_ 2! amps tput 57.5 in 16 equal steps to 
peed Stroboscope Laboratori mb Middle tat 230 v.at2i amps Ex-Govt. In perfect order 
t 283 cis 
ROTARY CONVERTER. i2¥.0.C input 
230 v. AC. SO cycles output Approx 
Complete in wooden carrying case 
voltage control, sliding resistor 
- - h put and output sockets 
ne t fica aa . « wf nperfectorder 9, carriage paid 
motor al? - ret : : SPEAKERS AT PRE-PURCHASE TAX 
> 2 ) uo J Inet 
Deck, 3-speed motor, | | . <st ke . PRICES 
BSR FRI ’ hlectrical ¢ B Cin. P.M. 3 ohms. Plessey 20 
onet : @ 146 


va 


ENT GENERATOR. 69 (66- capable of carryit é 146 
cha T 39 mita J > & ae! . = r : ‘ Goodmans 126 
prus postage iischarge yh Ap : Dk ta METERS 


export scheme ri . ms manent { 2jin. round flush mounung 


th e ¢ rier ' J brand new. perfect condition 
|} ry an ing office \ Nat Round Surface mounting, 0-500 m/a. O.C 
G n A M 0 “ 4 0 4 E a pm ‘cation at : aa = ) Round Surface mounting, 9-300 v. AC 
with 1 t I ‘ e. a f > cycles, $0 - 
° fe pote uu ee ee : VARIAC TRANSFORMER. (80-0-180 » 
mp I 1 e rs 2 Gillingham don. § 1 . ? amps S00 cycles Perfect order. €5 
} IST! M VALVES 
oF . - SPECIAL PURPOSE RECEIVING AND 
TRANSMITTING 813, 8298. BO7 616 
D ' IST, 1625. CVI73. VROI, VUI9) These 
post and I i at of “ K a few of the hundreds of different 
c c ple from stock Full het of types 
4 ces available on application 
Terms C.W.O COD oF pre-torme 
rders under 20- plus 16 for p.p. uniess 
therwise stated pecial QuO’ation for over 
s buvers 


cane 18)—£555 EO: rats 15 LITTLE NEWPORT ST., 
ELECTRO-ACOUSTIC LABS. and Nationa! Se ical and. Scient LONDON, W.C.2 


AIN ROSS-SHIRE - SCOTLAND /on%.. : casting 0205/3 : GERrara 6794 1453 


packing 


‘Always a good deal’’ at 
WEST END RADIO LTO. 


MINIATURE REL AYS 


4 ns 


sé W 
BATTERY CHARGER KITS 
4a 4s 


OES« TYPE REC ORD 
CABINGTS 


Y ¥Y CABINETS 


aise 

COMMUNICATION RECEIVERS 
MUN e tw RE ysta 
£2910 0 y* paren 
RADIO C ORP ORATION oF en 
“4s 
stage 

(4.18 0. 
WEST END RADIO LTD. 
i4, LISLE ST., LsicesTen SQUARE, 
LONDON wc sER 14) 


all day Sa ay N sat present 


RUNBAKEN == 


LABORATORY TEST EQUIPMENT 


4 


DUN ELECTRONICS 


17 Victoria Gdns. London, W.11 / 


VOLUME STROLLS 


4 19 
#0 OHM COAXIAL CABLE 
RESISTORS , 


WIRE-WOUNTI RESIST 


‘ 
R. Ss 307 WHITEHORSE ROAD, 
° WEST CROYDON 


THE REPAIRERS | 
of ELECTRICAL 
INSTRUMENTS 


{ Meters, \ t (.aly 
t t k Aircraft 
a killed 
| ts 
M res mvited 


Mr. 3. BR. W Ridgway, 8.4.1 
7. R&R. RIDGWAY 4 CO. 
341 City Re., E.C.1, Phone: TERminus 0641 


OcTosper, 1952 


By Request 


THREE WAVEBAND COIL PACK | 
S. M. L. 


wits 
H. F. STAGE 


Size 54 


All meta! chassis. Fully screened 
stages 

Four positior witch Separate 
gram water 

Aligned and tested 

Boxed with circuit 


Colour coded connections 


@ Price 60/- 


OLYMPIC RADIO COMPONENTS 
214 Hornsey Road, Holloway, N.7 
Phone: NORch 2914 


Have you s¢« our Ay: 


of bargai in The TRADER ” 
‘RADIO. ELECTRICAL TRADING ° 


J. TOUBKIN 
|| FARADAY HOUSE, TODD ST. MANCHESTER | 
Est. nearly BLA. 93489 Authorised 
50 years 8 VA. Distributc wn 


‘ LOCKWOOD 


mc ike! S of 


Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowlands Rd., Harrow, Middlesex. Byron 3704 


RELAYS try KAYES. 


We Build them at competitive prices 
UNIVERSAL ENGINEERING CO. 
(Subsidiary) 


11, ST. ANNS ROAD, HARROW, Middiesex. 
Telephone: HARrow 1432 


CRYSTALS 
Type “G” 


Frequency ranges : !00kc’s | 
to SOO ke/s 3 me's to | 
20 mc/s. Evacuated gias 
envelope having B7G vaive 
base, with crystal con- 
nected across pins Nos 


my Birt 
of world repute 
BROOKES CRYSTALS LTD. 


London, 
«as CALemaeh lems Cables: Xtals London. 
Groms : Xtals Green London. 


TrOBER, 1952 


SOLONS FOR 
ESSENTIAL 


SOBS A, for the jobs that 
matter—this 

a 
modern precision 


too! makes soldering 


Wreetess Worip 


speeder, simpler and - 


nore reliable. 5 modeis 

65 wart with oval tapered 

and round penc:! bie 125 

watt with owal tapered and 

bit 240 watt 

val tapered bit; each with 

S-core Henley flexible 
ges rom 100 co 250 


w.T. HENLEY’'S 
TELEGRAPH 
WORKS CO. LTD. 
51-53 Hatton Garden 
Lendon, B.C. 


TRONS 
FOR INDUSTRIAL USE 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


e t trequency between 4.000 


er steepness of cut 30 4b. per octave 
omects between seccadary of outpul trace 
t aod speaker 15 obms. rated impedance 
a « (or Gee with sew microcroove 


eedie-bias O39 ordinary records 
high note loss. acd suppresses 
terterenees on radio 
dis ton and oc appreciable loss of volume 
Leaflet avaiiabietrom the manafeacturers. 
Sot paiens, pendin 


£4 - : Se 0 
q es invited 
E.M.G. HANOMADE " GRAMOPHONES LTD 
Newman St., Oxford Set., W.! 
Telephone Museum 9971-2 


APPLICATIONS stat 
at ms. ang expe 


to 
1c 


Requirements 
experience |{ 
raphe ¢ eq uipment 


Establishment 


ing details of q 


} experience, within 7 days 
IAL &r ne. ang Corpor 
7 4 a 


A WINDOW WORTH 
LOOKING INTO 


Television Coil formers. With tron dus 
olystrene ten yin. with single 
6 BA. 6d. each, $6 per dozen 
— Callers only $0 only 
Mains trans 
c 500 volt 


it amp filament, don t miss this 


0.350 thermo amp meter 


Television Diode Holders, 34. each 
radie type, 6d. each Ditto, Pr .ystrene 


Wire-Wound Pots 0k, 20k 
at 2 - each 

Television Dural Aerial Masts. Telescop 
from 1Sin tc 6in. long, ideal for making 
your own Television Aerial, 4 6 each 
Micro-Amp Meters, Brand New and Boxed 
0-100 sin. scale 396 each 
Special Offer. Condensers 16» 16 « 16 Mid 
450 working, brand new, 36 each 
Micro Switches. Several types available 
Large stocks, please let us have your enquiries 
1000 P.F. Midget Moulded Mica Conden- 
sers, wire ends, 6d. each 
Bendix Command. {2 |4-volt input plug 
n type Rotary Transformers, output 250 volts 
60 mA. Very limited number only, 29.6 each 
Vin. Canadian Racks, totally enclosed 
Top, Bottom, Sides and Back, all of which are 
removable limred number only available 
39 6 each, plus carriage 10 
Rotary Convertors, 24 volt OC Aput 
output 230 volt A.C. mains 100 waces 926 
each. Ditto 12 volt 1026 each 
Welding Transformers input 230 voir 
AC. Output 13 16 vole 6575 amps, 826 
each Carriage 76 
Midget Wire-Wound Volume Controls 
Wohm centre tapped jin. diame din 
spindle, large number available, 2- each 
Smoothing Chokes Heavy Duty, Ex-Ww D 
! mA resistance, 125 ohms 
Sin Sir 19 6 each 
4. Mid. Mansbridge condensers 2,000 volt 
brand new ex WD 106 each Many other 
types available, let us have your enquiries 
rea Heating Transformers. input 230 vol 

output 4 volt 20 amps, Ex-W.D., 45 - 
a 
E.H.T. Transformers Ex-WD input 
volt 230 vole 50 cycle, output 2,400 volt 5 mA 
4 volt 2 amp, limited number only 29 6 each 
R.135S's. Brand new, sealed boxes. complete 
with all valves, 39 6, carriage 76 
Ex-W.D. Chargers. 200250 volts AC 
input, output 22 volts 10 amps, €12 10 - each 
Microamp Meters, 0-50. lin round 
mited numbe-. only 42 6 each 
Special Offer. 32 mid 450 volt Condensers 
tubular, metal cased, special price I~ each 
to callers only or by post 6 for 76, post paid 
Steneico Wire and Cable Jointers. 200 250 
volt AC. Ideal for Wiremen and Servicemen 
offered at a fraction of thew com. Limited 
number only. 226 each 

ge — your postage 
av Saturda 


G. W. SMITH & CO. 
RADIO; LTO 
3 LISLE STREET. LONDON, W.C.2 
Telephone . GERrard 8204/9155 


132 


—TUNERS— 


Oe 1 


C. T. CHAPMAN (‘Reproducers) LTD. 
RILEY WKS Lev Se CHELSEA, $.W.i0 
ul want's Radio 


Snell & Haines, Lite 52 ic, Swansea 


ondon 


RESISTORS 


Aft 


D. ROGERS 
| 30 Lewisham Road, London, §$.E.1} 


DID YOU COUNT THE CORNER SPEAKERS AT 
v ca THE SHOW THIS YEAR? 

| ; tw : ONLY 
Deswas Lead The Way 
‘ ers to head 


VOIGT PATENTS LTD 
Sydenham, $.£.26. SYD 6666 


SSTRUMENT TEST METERS 


.. C. NOR THALL 
16 Holly Road, Quinton, Birmingham, 32 


SPECIALISED REPAIR SERVICE 
WEBB'S Radio 


specialise in the repair and 
alignment of complex 
communication receivers 


Recognised Service Agents for 


EDDYSTONE ROA HALLICRAFTER, ote 


WEBB'S RADIO 


14 Seho Street, London, Wi! Gerrard 2089 


Wirertess Wortp 


"LY reouire experiment 
and jeve mer 

posta concern 

wedge and experier 

va . 


VC. € 


SALE AND WANTED 
H Business for ale 
offers ir 
igh, Buck 
PAINTS, CELLULOSE, ETC. 
T ayir « 5 6, postt 


n no ¢ 
successes. f 


TUITION 
W' IRELESS Teiexrapt 


i iu rat ve Dp 


r Easy Fixing 
postage 2;¢ 
Selected Types ava 


46 each 


B.T.H,. GERMANIUM 
CRYSTAL DIODES 


Moulded in thermo-setting piast 
46 each, postage 2)d 
SILICON ati wore 36 
F Brackets, 3d 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ 
COTTON and SILK COVERED 
Most gauges available 
B.A. SCREWS, NUTS, WASHERS 
soldering ta 8 eyelets and rivets 
EBONITE AND BAKELITE PANEL 
TUFNOL ROD PAX« SLIN TYPE 
FORMERS AND TUBES, ALL DIAME TER: 
ERIE AND DUBILIER RESISTORS 
Latest Radio Publications 
END STAMP FOR LIST. TRADE SUPPLIED 


able 


bg 


POST RADIO SUPPLIES 


- Bourne Gardens, London, E-4 


Repaired 


TEST 


THE 
ELECTRICAL INSTRUMENT REPAIR SERVICE 


329 Kilburn Lane, LONDON, W.9. Te/. LAD 4/68 


TRANSFORMERS & COILS 
TO SPECIFICATION 


MANUFACTURED OR REWOUND 
Filter Coila +i a Speciality. 


JOHN FACTOR LTD. 


EAST STREET, TORQUAY, DEVON 


Phone quay 2162 


TELEFUNKEN VALVES 


supplies 


S.A 


JACKSON ELEC 
4} Terminus Place 


rRICAL CO 
Eastbourne 


| 
| U.S. WAR SURPLUS WANTED 


APR 


APR.4 


ENGINEERING ASSOCIATES 


434 Patterson Road 
Dayton 9, Ohio, U.S.A 


OcTOBER, 


THE AMOS & JOHNSTONE 


I N FEEDER i 


UNIT | sonacie hes. t *Biect conics our 
commenced im last mooth’s “ W.W..” pages | 


enthusiast er for those aiming st ‘ne A M B. 
A samp cnt bor reeerving the BBC experimental 
rensmumions trom Wretham. Sead stamp tor 
ous, valves and other compocents as ased by 


Pre-Tax L.S. Prices! 


064 Purchase Tax will increase prices of future supplies of 
ood speakers. Present TAX FREE stocks will not last 
ong. Order SOW 

WHARFEDALE itis. Golden 3 ohm. 


1952 


euccee@s like success 
have done a thousand times we car 
you—eee the —— edvt.. page |! 
e giving details of bh 
radio. television 


H. FRANKS, 
58, NEW OXFORD STREET, 
LONDON, wW.c.! 
PHONE: MUSEUM 9594. 


ne Minute from Tottenham Court Road Stn 


D viaior 
> ndon 
(Associated with H.M.V.) an 
BOOKS, INSTRUCTIONS, ETC 
B ACK numbers of W_W. for sale, 1 
Sha vray Garth House, B field 
Hayes. Mid 


a 
fee 

De 

A” 


: 


each INDICATOR UNITS TYPE 184A. Fitced 
Lane jin = Gin. Cathode Ray Tubes Type ACR.10 


end 15 ohm. 666; Sin. Brome 3 

GOODMANS Audiom 60 12s. 15 chm, 

ide. 16 ohm, 12 cus. TRUVOX BX11, 

DU RACRAFT aa } ob pA b 

Ss ohm, Bjin. 18 im. 1946, ‘on 

nam) 446 Hrfvox ifs. 16 ohm % 10, 170/-. 


The Gramophone Amplifier 


Desigved by THE GRAMOPHONE Magazine 


only costs 17 
5 gue 


ens. tor the main amplifier, 


S watt 


Us 
y 0.15% barmonic af 6W. 6.1% at OW. 20-20,000 o.p.« 
A performance that would be outstanding at any price bat 
pre-amphfier 


astroctional details, 1/6 post tree, show hew you | 


ean make both units for about £19. Full specification os | 


request 


BOOKS. “ The Williamson Ampliger,” 3 9; BBC Mancais 
. Reprodueton 8, “ Micro- 


Sound Record ne and 


phones 15 5. TV Receiver Practice,” 


Brees, 79 


Gramophone Equipment 


We specia: 
payers 


Loud Speakers, 


lor ~ dard and 


Nixa, Oriole end Putoshons 
cove records 


SEND STAMP FOR NEW LIST 


QUALITY MART 


8a Dartmouth Park Ave., London, N.W.5 | 


Mail Orders Only. 


of outstanding desizn 


dependable performance 


Please send 


'°’ Sniper notpb 


ve, ervey “ 


jolland, § 4, 
ado Valve Date 3 10, Amplifiers, Briggs, 16 -, 


k-aps, motors, single and auto changer | 


“$34 end 45 cpm miero- | 


GULiiver 1131 | 


PRE 
ment 
‘ee 


—~ publications, 5 Sx 
Peaks for Superheterodynes 


a. 1 
London 


n 
20. Pail THeld Rd 


Surplus 


BARGAINS 


MANUFACTURER'S & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 
We can offer for immediate delivery 
LARGE STOCKS of RESISTORS 
ALL VALUES: 4, 4, 4. 1, 2, and 3 WATT. 
| Electrolytic Condensers—Al! Types | 


ex an AERIALS—BRAND NEW—CAN 
SC BE USED AS FISHING RODS 
12m yr Stee! Aeriais in 3-411. sections, 
screw-in or plug-in type - 


BUY NOW! 


| Low and High Resistance Headphones | 


Belling Pusehoiters 
Handmikes Innghy 
M Transformers 
Burgoyne Solder ¢ 
Cable Magnifying Lane 4 
Tower enquirtes are inviird 


WHOLESALE AND EXPORT ONLY 


For further sages + a our Counter o « 
W bulletin 


RADIO MERCHANDISE 
COMPANY LIMITED 
Farringdon Road, London, E.C.1 


Plugs and 


RADIO G200 OFFERS 
506 Ampere Rectifier Units Type |!A. Ref 
5$A/2247, S.T. & C. Rated as follows .—36V 
SOA., at 50°C... input 380-440 Volts SO « ps 
Iph. Price €25 each 


EXPORT—IMPORT 


55 UNION STREET 
ARTHUR HOILE  atoerone*Kest 


fi@éo'- MAINTEST 


THE PERFECT FAULT FINDER 


NEO ELECTRICAL INDUSTRIES LTD 
NUMESTER 4 


and VCR. SI7B and 17 Valves, wie 6 FR 92 
SV RPI, 3 VR.54,3 V.R.65S. Metal Rectifiers 
Chokes, Transformers, Potentiometers 
Resistances, Condensers, etc €5 10- each 
Carr. paid 

STEP-DOWN, input 2007250 volts, 50 
cycles, Output-capped, 8, 16, 24, 32 volts 
S amps. Price 4376 each. Carr. paid 
STEP-DOWN TRANSFORMERS, inpux 
230 volts A.C., SO cys. Output 12 voles, 8 
amps. Price 28.- each. Post paid 


OL FILLED CONDENSERS. 5SO + 
50 mid., 400 volts A.C. working, size, Bin. « 
10in. x 6fin. €1/10)- each. Carr. 5 - 


WESTINGHOUSE RECTIFIER SETS. 
Style 288 GPO Input 200250 volts A.C 
SO cycles utput 50 volts D.C. 1) amps 
43 10 ~ each. Carriage 10 
LONDEX RELAYS, 
10F 494, two heavy break contacts, 24 volts 
ficced in metal cases 4 x 4 «x 2jin., 66 each 


ADMIRALTY PATTERN. Heavy duty 
LT. Transformers, Primary 230 volts A.C 

50 cycles 9 amps. Secondary '8 volts centre 
tapped 108 amps. Price €18 each. Carr. 20 - 
SANGAMO MOTOR UNITS, Mode! 7 
final speed one rev. 24 hours. 200/250V. A.C... 
50 cycles. Price 27/6 each. 


SANGAMO MOTOR UNITS, Mode! 7 
final speed one revolution per seven days 
200'250V. A.C. SO cycles. Price 30,- each 


FERRANTI SYNCHRONOUS 
MOTORS, consumption 3 watts, fina 
speed 200 R.P.M_ Price 1616 each. Post paid 


2 ENGLISH ELECTRIC IGNITION 
TESTERS, ex Air Min. Ref No 5G 417 
Model U.E.D. Takes supply of vehicle under 
test of 612/24 V. D.C. or 230V. A.C mains 
upply. Price each, less Harness €23 10 - 
Carr. paid 
SYNCHRONOUS 
Vv. AC. 5O cycles 
speed | rev 


type 220 Ref No 


MOTORS. 200/250 
With Gear-trians. Final 
per hour 


EX TIME OPERATED UNITS by wel! 
known makers. Size 3, « 34 x Jin. PRICE 
216. Post paid 


DITTO, 2 revs. per br 
Price 166. Post paid 
available from stock 


MINIATURE IMPULSE MOTORS made 
by Gents,” size 3 « 2 x thin. Suitable for 
operating models, switches etc. Operates on 
46 vols A.C. D.C. and is very powerful for 
its size. Price 8/6 each. Fost paid 

SANTON SWITCH-BOXES type E. Re’ 
5</2468. Fitted three Santon switches and 


fuse box. All housed in one unit, size approx 
14x 10 « Bin. Price 22/6 each 


TURNBULL ELEC. CO., U.S.A.,MULTI- 
BREAKER SWITCHES, (15230 V. Ac 
70 100 amp. Max. fitted in metal cases 13 x 
9, «x 3bin. Packed in original cartons 

tT] 6 each. Carr. paid 


SEIZIUM SELENIUM RECTIFIERS 
250 V. 120 ma. Price 9 - each 


Apply for Full Mailing Lists. Price é4- 
each. 


Size 34 =x 3 = Bhins 
1,000 of these unix 


Price 


We have a large selection of SELSYN Con 
trols, MAGSLIPS, HUNTER magslips, SELSYN 
transmitters of various types. We invite 
enquiries for any of the above types 


10,000 G.P.O type 3,000 and 600 relays 
assorted contacts and coils Sremens High 
Speed Relays, Uniselectors, Telephone Keys 
Handsets etc 


Special Quotations for Quantities, 
An assortment of various Ex-W.D. Radar 
and Radio Equipment, Relays, Power Packs 
Oscillograph Units, Gears, Photographic 
Apparatus, available to callers only 


134 Wmetess Wor.p Octroser, 1952 


eee “TYANA”’ etek ° TELECRAFT THE AMOS & JOHNSTONE 


' SOLDERING IRON 16,93 AERIALS ENSURE THE) [ 
The Perfect Small Solder § BEST TELEVISION FM. FEEDER UNIT 


SEN TRY ONE AND SEE FOR | 


for 87-5—100 mcs 
(SEPTEMBER ISSUE) 


Adjustable 6 
Easy to hand 
Weight ag 


r 


YOURSELF 


Me wd is Simple & Inexpensive 
40 We 


(RECTOSTAT 


Casco Oren) SMITHS 
ae | of EDGWARE ROAD 


“-" 6.6 
—f can supply the complete set of parts as 
ELECTRICAL LTD : used by the designers, with chassis ready 
6/8 LONDON. $ sae : drilled, for To @ (less valves). 


suMpL'o 
tandard Voltage Range 
other Ratings Available on 
Request 
’ Life « Ef cency 
Replacement Elements and 
Bits always avaliable 

the ¥ ' mm Re 
ed for 


Telephone mince 4926/- - Priced component list on receipt of S.AE 


H. L. SMITH & CO., LTD. 
TOROIDAL INDUCTORS | 287 289 Edgware Road, London, W.2 


We have Winding Capacity available and Telephone : Paddington S89! 
from stock for immediate delivery Hours 9 till 6 (Thursday, | o'clock) 


KENROY LIMITED 
297 UPPER ST., ISLINGTON 
ONDON. N.! 
Teleor Canonbury 4905. 466) 
FBP BABBABABAAABAABAaAe 


RSP PPP PAP PLE LEOPLEBDLLOLD Lae 
+ POODLE LPLPPLLLLPLPLPLPLaLaaD a? 


Near Edgware Road Stations, Metropolitan & Bakerioo 
BEL SOUND PRODUCTS CO. = ‘ 
Mariborough Yard, London, N.19 


Tel: ARChway 5078 


tere VIEWMASTER 


T.C.C. Condenser Kits London €7 


erent carne OPPO my wth ks 


London COVENTRY RADIO 


7 
0 : : 

_ S. ediiees Caetin, .:sibichiaisale aie Component specialists since 1925 
7 


144 PAGES nO Pass vo rice instruction Envelopes 10,000 


ALL VIEWMASTER PARTS IN STOCK 


‘ ’ 
F- : ee! Mee hanieal, Rlestries a R: v tock, al Im- 
, ) Cy Aste Aero R. €. HOPE, 13 Wadden Ré., Croydon, Surrey audio Valves in stock, ail = 3 


ele. Railding mediate delivery at current list prices. 
614a week tod Full range of Ist Grade makes of com- 


ponents—Note we do NOT stock 
bad write yy MAGNETIC TAPE RECORDERS ' ' 
oppontum(tias and COMPONENTS SEIGTE, Only RaW GUE 


from New list available shortly. 
B.ILE.T. |witt DAY. LIMITED || covemeny matzo 


187 Shakespeare Hee 
i 189, Dunstable Road, Luton. 


19 étrattord Place 19 Liste Street, London, W.C.2. 
ME GERrard 7105 and 4476 


BRITISH STITUTE oF ENGINEERING SEND 1:4. STAMP FOR LIST SENT BY RETURN 


TESTOSCOPE Mains Teste” “» 


eee ee ee LYONS RADIO Ltd. 
RADIOGRAM CHASSIS 1/20 and 100/50 RECHIVERS TYPS 8.1106 Ove + bot wr 


and most popular of ex Govert —_ 
\ D4 W , one ey range 
4 


@°% VALVE CHASSIS MODEL ee canes tet a0 Kong and Mestnum Wave 


7 and uw condit and 

r . fore despatch. PROGR “ 

RG 150 RUNBAKEN - MANCHESTER 1 p TK pe 

High-quality 8-watt push-pull output a eae thee ee , 

. . 
Separate LF and HF units. Bass and PRICE €6/17' 6, cars age 
shie hoo ontrol« transit which refand when you return 

treble boost controls. 3 wavebands RADIO COMPONENT SERVICE AC. MAINS 1188. ” ‘The working rec . ver as shove 

7 VALVE CHASSIS MODEL TRY Chases together with © POWKA PACK/OUTPUT Tet ANE 
RG 135 TRF Coils MW dust cored rp UNIT which enable * , 


Push-pull output 6 watts. Negative Supe wt cored 2 each ne PRICK & “As 16 * 


y are in 


eedbac Special tone control 
circuit 3 wavebands. €19 10-. : suarant ‘ 
(Also available for universal mains.) Radio Component Service 
5 VALVE CHASSIS MODEL 8 Chesterfield Road, Leyton, E.10 LEY 4380 
RG 120 - 

4-watt output. 3 wavebands. New 
type dial. Negativefeedback. 215 10 -. TRANSFORMERS 


» headphones, etc ‘ 

Specialists m the repair and manu- requirements are 60 of 90 v at. battery and 6 ‘'4 

Fully illustrated details of all chassis facture of the Highest Quality Trans type 1.5 9. celle (Not supplied) adition is new and 
prse d : 

gladly sent by return post. Demonstra formers, Chokes, e for over 30 years CATHODE RAY Ai hve Brand pew 

tions by appointment only please. Rewinds to all makes of Radio and sod unused and TV. picture tested to ensure {reed 


rom cut-of § {im makers shock -proof 
delivery aces arriag 


1 Alcester Road, Birmingham 13 AR 3, GOLDHAWK ROAD, (Dept. M.W.), 
e FORREST, SHIRLEY BIRMINGHAM | | SLEPHERDS BUSH, LONDON Wik 
Telephone Shepherds Bush 1729 


Television transformers Prompt 


\CTOBER, 1952 Wirecess Worip 135 


YOUR METER DAMAGED? 
NUTS, BOLTS, SCREWS 


AND WASHERS | 


| ALL CAOMIOM PLATED 
one ae Stee SBA) Aseorted screws and bots rom 
© ifin. tong. ©tth plate het. ante. Pienact 
uate soutie sorter wate took washers aod plas 
waches an —* ool Average Goetents 450 
| Pieces 76 pier Od. powt 
|} SRT $06 Sise GBA) Amorted sorews and Bolte (rom 
fm te lifts. tome. ©1th ptate bee Gute, Simonds 
pete aed plas washe All vast preset Average 
Costents 600 Preces 7. plus Bb prmt 
Costrestors to The Mimstry of Supply j || SRT 307 (Sine GBA). Amorted sorews (rom fin to hin 
be refiemen of al makes and types of | | omg. Sith piaie Bex nate, Simmonds eute, shake 
te, Amueecters, Microamumeters, Multirange Test | . 6 washers All rust proof 
a! Thermometers, Recording Inatrements. | A 730 Pieces. 76. plus Gt peat 
wet ow eet of Bip enpeters @ A wore 


rr. SERVICE ENGINEER'S Reranch 
L. GLASER & C FIRST CHOICE BERNARD F. WADE LTD. 


gheswtent instrument Repairers 
96-100 ALDERSGATE STREET, EC.I & weLLnares =. es VORKS. 


Tel.: MONarch 6822) 


MAGNETIC TAPE RECORDING Television + Radio + Record 
RECORDERS COMPLETE WITH HEADS AND 
COR aos AND | | CABINETS MADE TO ORDER 


RECORD PLAYBACK HEADS 
ERASE HEADS 

IN POLISHED SCREENING CANS ANY SIZE OR FINISH 
OSCILLATOR UNITS 45 - re 


RECORDING AMPLIFIERS, 5 WATTS, - 
iSATION AND BIAS , : “ig CALL OR SEND DRAWINGS FOR QUOTATIONS 


ee TRADE ENQUIRIES INVITED B. KOSKIE 
KENTON LABORATORIES LTD. 72-76 Leather Lane, Holborn, E.C.1 
2713 BRIXTON RD., S.W9 BRI 2147 Pens: HOLbere 


NEW LISTS= VIEWMASTER * COMPONENTS 


Send for special price list of items always in stock 
(ISSUED TO THE TRADE ONLY) C Poe eccccccconenscesescnsoccssccsscsesenssnseces 
Caan} $2 All about A.W.F. L/S Cone Assemblies ” for | Radio and Television Components— large stocks heid a 
repairs Co speakers in your own workshops, and an up-to-date send for our monthly bulletin, which always contains many 


Repairs price list exciusive bargain lines 
T452. ‘Full decails of all components, etc., for the View Loudspeakers 2;° to {2° Nesistors © 
Master" etc. giving che new nett and retail prices Te e py! Players @ 

” alves: Receiving ransmitting 
c.L4 82 Comprehensive Vaive and Component List Transformers : Power, Fil ct ce e 
PRICE 3d. each (or 6d. the three). Post Paid in the U.K Volume Controls @ Condensers © 
OVERSEAS AIR MAIL 2/- POST PAID Electrolytic Paper $.M. @ Radiogram 


A WwW. F ‘ R A D | O Pp R oO D U Cc T S Walnut Cabinets © Plastic Radio Cabinets, etc 


Trade only supplied. 


TATLER CHAMBERS THORNTON ROAD 
| BRADFORD ronks | \ Ii .E.S. WHOLESALE SERVICES LTD. 


Cables and Grams. “ Testube " Broadford 1! GUNNERSBURY LANE. W. ACTON W3 
i Telephone: ACOrn $027 


WILKINSON'S of CROYDON 
RELAYS. P.O. TYPE 3,000. AMAZING VALVE OFFER 


Built to your requirements. Large stocks held. —_— 

VOLTAGE REGULATORS. input 230 volt AC. 2! amps., output | | 6 BRAND NEW U.S.A. VALVES (in original boxes) 

57.5 to 228 volts in 16 Steps. With current limiting Reactor. 15. 

VARIAC TRANSFORMERS. Type 80 CO. input 200/240 v comprising : 

Output 220 7.5 amp £710 - each | 

SIGNAL AND NOISE GENERATOR. For Television frequen ies | | 2 off VUIII High Voltage Rectifiers. 

20 88 Mc'sin S Bands. Crystalcontrolied. Leaflet available on request 

Srice ehaltere 2 off RK.34 V.H.F. Low Power Transmitters. 

AUTO TRANSFORMER. 230 108 waite 500 watts 50 cycles, fully 2 off 954 V.H.F. acorn Pentodes. 

sh ded new. Made by Met. Vic 10 - each 

PORTABLE ELECTRIC BLOWERS. 220/230 volts watts. 12/6 6 

Wich Bfc. flexible hose and nozzle » Se x . 

WHEATSTONE BRIDGE. Accuracy 0.01%. Fi the J, post paid, Great Britain 
Thousands Hundreds,” “ Tens, * Units,” ; . 
ary switch ratio arm adjustments. Made by H. W ulliven Led 

PO. STANDARD RACKS. 6h x 19in., heavy channel type, €7/10-. WALTON Ss WIRELESS STORES 

Operators desks for above, 15/- each TAFFOR TREET, WOLVERHAMPTON 

19 LANSDOWNE ROAD, CROYDON CAO. 0639 | 48, STAF D STRE 
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ALWAYS “FIT” 


SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATORS and SHEAVES 
Ask for Brochure and pages 47, 49 and 5) 


Engineers, Patentees and Sole Manufacturers 


AUTOSET (PRODUCTION) LTD., DEPT. “HH”, STOUR STREET, BIRMINGHAM i18 
Tel.: EOG. 1143 44 , n Wireless World ESTO. over 30 years 


Pree Le Parte ( Louden, * K 0 trees. 
& dbotet . heeler & Casaba he Wm Deweun Subecriptica 
iam =Deweon . lad Uscren States: The International News « 


Wrretess Worip 


LEADERSHIP 


a 


» 


Many know us as manulacturers of vast 
quantities of small condensers — those ranges in 
constant demand for electronic needs and elec 
trical appliances. There are also important 
sections at 1.C.C. where giant High Voltage types 
as used, for example, in radio transmitters and for 
industrial power factor correction, are designed 
and built. This is indeed condenser making on 
the grand scale, involving specialised knowledge 
and experience, and demanding skill and precision 

The illustration shows final checking in high 
voltage test bay. 


SPECIALISTS IN CONDENSERS SINCE 1906 


SRAPH ONDENSER CO. LTO RADIO DIVISION ACORN 006! (9 lines 
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= ERSIN MULTICORE 


CONTAINS 
APPROXIMATELY 
4,000 VALVES 

2,500 CONDENSERS 
15,000 RESISTANCES 


and... 


[his Ferranti machine can perform far more arithmetical 
calculations in a day than the average man can do in a lite- 
time. But here’s one question that the machine couldn't 
answer a micro-second quicker than an electronic engineer 
who uses Ersin Multicore Solder: How many doubtful joints 
are there in the Digital Computer? The answer is a very 
round O. Why? Because Ersin Multicore Solder contains 
three cores of exclusive extra-active, non-corrosive Ersin 
Flux, which ensures instantaneous melting, unbroken flux 
continuity and complete freedom from “ dry ”’ or H.R. joints. 
That is why it was chosen for this vitally important job. 


37 feet 
13 feet 
26 feet 
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MULTICORE SOLDERS LTD., MULTICORE WORKS, MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS. BOXmoor 3636 (3 lines) 


